
Pratt & Whitney 
Powers New Douglas Airliners 

Faster and more convenient air travel came a step nearer 
last month when American Airlines, Pan American-Grace 
Airways and United Air Lines ordered fleets of new, big 
Douglas DC-4 and DC-6 transports. 

Pratt & Whitney Twin Wasp and Double Wasp engines 
will power these fast four-engined airliners. 
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INTO THE BLUE ! 



A FIGHTING plane or bomber in 
the air is one of our most potent 
weapons; on the ground, as a weapon 
of attack or defense, it is worthless. 
The air corps begrudges every min- 
ute that a plane is tied up for recon- 
ditioning or repairs. 

That is why a quick-disconnect 
coupling, developed by Thompson 
and now being made in great quan- 
tities for aircraft engine builders, is 
such an important contribution. With 
this new coupling, no time is wasted 
in bleeding the many fluid 
lines when making re- 
pairs. Oil, gasoline and 
anti-freeze lines discon- 
with a quick turn and 
seal automatically as they 
uncouple. Power u 
can be lifted out, repaired 
or replaced— and precious 


time saved in keeping planes fit to fight. 

The Thompson quick-disconnect 
coupling is only one item among 
hundreds of different precision parts 
and accessories made by Thompson 
workers. In this — a mechanized war 
— these parts are needed for every 
type of military equipment that uses 
internal combustion power. Thomp- 
son workers have the satisfaction of 
knowing that they have a part— a 
vital part — in every battle, on land, 
sea, or in the air. 

The Thompson quick-dis- 
connect coupling, originally 
designed for aircraft, is being 
adapted to other military 
mechanisms that use internal 
combustion power. When 
peace comes its use will be 
broadened far beyond its 
present military applies 


fftionipson ^ Products. Inc. 
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Until perpetual motion 


U nlil perpetual motion is here, gimme 
the Jacobs,” says T/Sgt. Jinks.” I tended tea- 
kettles in this man’s Army when they thought 
the JN-4 was a hot plane. I remember jobs 
that needed two hours in the shop for every 
one in the air. An’ I’m here to tell you that 
this baby has fewer headaches and less hard 
work in it than any plane engine I ever met ! 
You grease monkeys get a break because this 
outfit has Jacobs, and I want you to treat 
’em right respectful — see?” 


Technical Sergeant Jinks has almost as many 
hash marks as stripes and rockers on his sleeve. 
And when it comes to rating aircraft engines, 
his opinion is as good as they come. 

Ground crews in training squadrons are 
a powerfully partisan to the Jacobs. Three years 

“JACOBS 


ago, regulations specified 350 flight hours as 
the maximum service period between major 
overhauls. That period has been gradually ex- 
tended to 1200 flight hours! And the Jacobs 
rarely leaves its nacelle between majors. 


Yet these Jacobs in the twin-engine trainers 
that school the bomber pilots, are handled by 
students, make more take-offs, spend more time 
at full throtde than any engine in combat 
service — or commercial operation ! 

This record of the Jacobs will stand 
the closest scrutiny of any commercial 
operation for low maintenance cost 
and dependable performance . . . 

After the war, Jacobs will also have 
new models for light planes and medium 
transports . . . well worth the immediate 
attention of plane manufacturers, feeder or 
freight line operators, private fliers . . . Jacobs 
Aircraft Engine Co., Pottstown, Pa. 



* Pottstown, Pa. 
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get?"— and how we did forget and prac- 
tically starve the aviation industry ? Un- 
fortunately, the country could do the 
same thing again but, lest we forget, it 
takes research to guarantee national se- 
curity. Maj. Gen. Follctt Bradley and 
R. E. Gillmor, Sperry prexy, present on 
page 114 the strongest of cases for con- 
tinuing — on a decent-sized scale — aero- 
nautical research to keep America 
supreme in the air. 

Charles I. Stanton, CAA Administrator, 
realizes perhaps as well as anyone else 
that this country can’t develop a big 
personal plane-building industry if the 
planes haven’t anywhere to go. And 
since no one would like more than he 
to sec real numbers of personal planes 
built and sold, he has spoken up for 
plenty more airports— at least double 
our present 3,000. His ideas on this 
vital subject are presented on Page 118. 

Assuming we have the airports. "How 
Will Postwar Planes Be Sold?” That's 
still the $64 marketing question. Veteran 
Jim Wales comes up this month with a 
good, solid article packed with the in- 
formation that everyone concerned with 
sales will find of real value. It’s in our 
regular Marketing section — see page 124. 

Many of your letters have declared 
“Aviation’s Design Analyses are great 
—but how about some on foreign planes?" 
Our answer is, “Definitely yes,” for on 
page 127 you’ll find the most complete 
study ever published on the Focke-Wulf 
190, the Lutwaffe’s toughest fighter. 
We're especially proud of this job on 
which Managing Editor Foster and De- 
troit Editor Ricker took typewriter and 
sketching pad right to the planes. (They 
had a whale of a time crawling all over, 
under, and inside not one but several 
190’s with calipers, measuring tapes, and 
a fistful of tools.) And right now we 
promise more such articles on top ranking 
enemy aircraft by this writing-illustrating 


Will surplus war plants become white 
elephants or community assets? They 
can and should be assets, says Clinton R. 
Harrower (page 116). When traveling 
throughout Europe as Foreign Editor of 
the IV all Street Journal, this expert saw 
the successful fruition of an industrial 
experiment which, with "Americanizing" 
adapations, he feels can be used to create 
American jobs in the American way. As 
the article itself says, “it presents a chal- 
lenge to the industrial and civic leader- 
ship of every warplant community.’’ 

W. J. Griffey, Senior Weight Engineer 
for Glenn L. Martin, maintains that 
traditional methods arc most economical 
in calculating seacraft trim, draft, and 
lateral stability. In his article on page 


159 he literally builds a flying boat by 
way of illustration. 

War has naturally speeded many engi- 
neering developments that will have plenty 
of non-combat uses. One of these is a 
new laminate for pressurized cabins 


which confines bullet — or other — shatter- 
ing to a very small area. Beginning on 
page 153, G. M. Kuettel of the duPont 
plastics department, presents the first 
complete story of the development, to- 
gether with data on design, attachment, 
tests, and strength factors. 


Down the Years in AVIATION'S Log 


25 Vr. Ago (19191— British Air Min- 
istry offers prizes of $20,000 and 
$50,000 for improved small and large 
seaplane designs . . Lts. Killgore. 
Rugh. and Nelson fly first planes over 
Continental Divide at 16,000 ft. . . 
NACA plans engine dynamometer 
test laboratory costing $15,000 . . . 
Lt.-Comdr. White and Lt. Barin 
break seaplane record, flying 270 mi. 
in 135 min. . . Chicago announces 
first U.S. air show ever to be held 
outside NYC . . . Maj. R. W. 
Schroeder breaks two-seat altitude 
record at 28,500 ft. in Liberty -engined 
LePere biplane. And Rohlfs. in Cur- 
tiss “Wasp” single sealer, climbs to 
34,610 ft. . . Caleb Bragg and Cole 
Younger make seaplane altitude record 
of 18,500 ft. 

15 Yr. Ago (1929) — There arc now 
7,466 pilots and 6,432 mechanics 
licensed in U.S. . . Daily airline mile-' 
age for month is over 74,000 . . 
Army balloon wins Gordon Bennett 
Race, traveling 348 mi. . . Dictionary 
admits “enplane” and “deplane” into 


American language . . . Lt. Doolittle 
takes off “blind", flies 15 mi., returns 
and lauds in all-instrument demonstra- 
tion . . . Aero Supply buys and equips 
plane as “flying sample case” . . . 
Moscow-N.Y. plane arrives in U.S. 
. . . Boston University opens aero- 
nautics course for public school teach- 
ers . . Aeronautical engineering 
course at Iowa State College in- 
creases enrolments 35 percent . . . 
Army orders 90 high-speed Boeing 
pursuits . . . Australian Aero Club, 
with over 240 flying members, plans 


10 Yr. Ago (1934) — Roscoe Turner 

wins Thompson Trophy Race at 248 
nlph. . . Navy XP2H-1 flying boat 
takes off weighing 43,000 lb. and flies 
at 140 mph. . . War Dept, assigns 
more flying officers to General Staff 
. . . Carriers Hitter /•rise and York- 
towt i will each have 108 planes . . 
AA uses new Vultee transports , , 
PAA places six new Douglas trans- 
port planes on its South American 
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THE KOLLSMAN TRUE AIRSPEED INDICATOR is a triumph of 
instrument-making skill, giving immediate dial indication of true airspeed and relieving the pilot or navigator 
of the task— and the hazard— of computing this vital factor in air navigation. This new Kollsman instrument 
combines airspeed indicator, altimeter and thermometer into one interacting assembly. By this means, 
indicated airspeed is continuously and automatically corrected for altitude, temperature 'and compressibility 
factor. True airspeed is read directly from its dial. In thus simplifying air navigation and ridding it of a 
source of possible error, Kollsman engineering makes another noteworthy contribution to aviation progress. 


KOLLSMAN AIRCRAFT INSTRUMENTS 

PRODUCT OF 
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PIPER AIRCRAFT CORPORATION — LOCK HAVEN, PENNA. 

Pi PER CUB 

Points the Wag to Wings for AIL Americans 
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O 



CONTRACTS: 76928 -LL9I367 

GRUMMAN TBF-I (Avenger) 

3,000 Sets, Empennages 

DESIGN CONTRACT RECEIVED: SEPrEMBB.fi '940 

FIRST PRODUCTION UNIT DELIVERED: OCTOBER /94f 

IOO™ PRODUCTION UNIT DELIVERED'. MAY 1942 

CONTRACTS COMPLETED: NOVEMBER. 1943 

Remarks: Production history of these 
contracts includes detailed structural design 
prior to tooling and manufacture of entire 
empennage. Battle history of these carrier- 
based Navy fighters embraces epic achieve- 
ments at Uidway and Coral Sea; fighting 
testimony of sound construction and of 
Goodyear Aircraft Corporation's ability to 
deliver mass production of important 


AVIATION INDUSTRY 

5* By extending facilities of 
Goodyear research laboratories 
to aid the solution of any 
sign or engineering probleir 
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I here are solid reasons why Goodyear's stand- 
out new Single Disc Brake is winning quick 
acceptance on many types of ships — trainers, 
helicopters, medium bombers and transports and 
even larger aircraft. The men who build them, 
fly them and service them all like these features: 

FROM THE DESIGNER’S ANGLE - It's the 
lightest, high-power brake: simple, compact as- 
sembly, fitted within magnesium wheel, makes 
for low weight unit. 

Both hydraulic and mechanical types have been 
awarded Approved Type Certificates. 


FROM THE PILOT’S ANGLE - It’s the surest: 
large steel disc rotates between two rugged brake 
shoes, mounted in unique clamp which applies 
smooth, equalized pressure — with ample re- 

It’s the coolest: brake disc mounted flush with 
wheel rim, exposed to slip stream, insures quicker 
heat dissipation, longer brake-lining life. 

FROM THE SERVICE ANGLE - It’s easy to in- 
stall and it’s the simplest: fewer parts than other 
brakes, less chance of failure. Simple exterior 
screw adjustment. Relining takes only a few 
minutes, requires no special tools. 


FROM THE ENGINEERING ANGLE _ Whether 
you should specify the new Goodyear Single 
Disc Brake or its famed companion Multiple 
Disc Brake depends upon the type of ship and 
its performance characteristics. Our engineers 
will be glad to consult with you in determining 
the proper choice. 
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Design Check Chart for Eclipse Type 1 800 Motor Generators 

800 cycles 


APPLICATION 

V Eclipse Type 800 Motor Generators ore designed 
to operate from the aircraft DC electrical system to 
provide a source of 800 cycle constant frequency alter- 
nating current independent of engine driven generators, 
for radio equipment and other AC accessory operation. 

PERFORMANCE 

I Operation of the Motor Generator is fully automatic 
on closing the remote control switch, 
l An integral carbon pile voltage regulator maintains 
a constant AC supply at 115 volts over the entire rated 
operating range of the motor generator. 

I The performance rating of the Eclipse Type 800 
Motor Generator is as follows: 


Frequency 
Duty 

* Output specifications shown are based on the use of a 
17 mfd con denser in series with resistance load. 

DESIGN 

y The Type 800 is essentially a DC motor and 
alternator with rotors on a common shaft. 

V Rotating field inductor and stationary windings 
eliminate use of collector brushes. 

I Integral control box houses a carbon pile voltage 
regulator, solenoid starting switch, selenium rectifier and 
variable resistors. 

V Compact, light weight, it measures 11’W long, 
8W high, 5V2" wide, and weighs 24.5 pounds. 

* Eclipse Creative Engineering and years of power 
supply development assure dependable AC Power 
Supply Systems. Let Eclipse Engineers recommend the 
power supply equipment for the postwar plane or the 


•OUTPUT 
115 AC 
10.5 
1200 


Volts 

Current-Amps 

Power- Watts (AC). 

Power Factor 

Phase 
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ii equip^iedt with 

NORMA-HOFFMANN PRECISION BEARINGS 

With a wing spread of over 140 feet and powered by 
four 2200 HP engines, the new Boeing “Superfortress” 
carries a heavier bomb load farther and faster, and with 
a greater service altitude, than any other military air- 
craft in the world. Now in quantity production by 
Boeing and other aircraft manufacturers, NORMA- 
HOFFMANN PRECISION BEARINGS are employed 
“where the bearings MUST NOT FAIL” — as they long 
have been in the Boeing “Flying Fortress” that has 
been making history on all the air fronts. 

F rom the earliest days of aviation, NORMA-HOFFMANN 
PRECISION BEARINGS have enjoyed the confidence 
of aviation engineers. And today, in every theatre of 
war and in practically every American-built plane — 
for fighting, bombing, transport, patrol and training 
service — they are maintaining their reputation for 
reliability and high anti-friction performance. 
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EIIO FLOAT GEAR 

SERVES THE UNITED NATIONS 

EDO 1 1 HCK.-t FT COKl‘OR4TION 
101 SECOND ST., COLLEGE POINT. V V. 


THIS IS THE SHIP . . . that has done 
the big job in scouting, spotting and rescue work at sea 
. . . the Fleet’s famed 0S2U Kingfisher, Edo-equipped. 
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(^arpenter MATCHED ♦$ 
TOOL STEELS 



Whether you get 100% tool performance or 
10% tool performance may depend upon the 
final heat treatment. Since excessive costs, 
frequent machine shutdowns and decreased 
output can result from improper heat treatment, 
proper tool hardening is of utmost importance. 


ing, how to estimate oxidizing atmospheres, 
heating time and heating speed for drawing. 
Important information on the effect of draw- 
ing temperature on hardness is presented in 
a new manner which shows at a glance the 
hardness for different drawing temperatures. 


correct heat treating data safeguards your tool performance 


Carpenter has always made available to the 
tool designers and tool engineers complete in- 
formation on the heat treatment of the Matched 
Tool Steels. The new Heat Treating Guide 
presents this information in handy slide chart 
form for your heat treaters ready reference. 


All this information is available in this pocket 
size Heat Treating Guide. Every man re- 
sponsible for the heat treatment of Carpenter 
Matched Tool Steels should have one. It will 
help get the best production results out of your 
tools by minimizing heat treating errors. 


The compact tabulation tells at a glance for 
each matched tool steel: 

Type analysis Annealing treatment 
Forging heat Hardening treatment 
Normalizing Recommended drawing 
heat range 

It specifies definite temperatures and pro- 
cedures. Operating tips are given on quench- 


Just as the Carpenter Matched Set enables 
the tool steel user to get maximum results in the 
selection of the proper tool steel, the specific 
hardening data of the Heat Treating Guide 
enables the heat treater to get maximum 
hardening results. Just fill in the coupon and 
mail it to us or write on your company letter- 
head for your Heat Treating Guide. (Free to 
tool steel users in the U. S. A.) 
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jAl soak in Kelite Super Ketrex 
speeds the cleaning of aircraft pistons 
and many other engine parts. Super 
Ketrex penetrates and loosens sludge 
and carbon. It’s a powerful, effective 
cleaner, yet is completely safe for alu- 
minum, magnesium and ferrous 
metals. 

Kelite Protexol mixes with sol- 
vent like soap mixes with water, re- 
moves light oils, grease and soil by 
spraying or wiping. It is harmless to 
painted surfaces as well as all metals. 
Kelite KDL No. 28, a sudsy-solvent 
cleaner developed to wipe off exhaust 
stains, does this specialized job amaz- 
ingly well. 

Kelite Regal Remover strips 
paint, lacquer, enamel and zinc chro- 
mate with surprising speed. Kelite 
Remover, an effective stripper, does 


not attack metals and will not raise 
the grain of wood to any marked 
degree. 

Kelite KDL No. 1 speeds hot 
tank cleaning of aluminum and sim- 
plifies all subsequent operations on 
the processed parts by cleaning thor- 
oughly and rinsing free. KDL No. 1 
reaches a pH high enough for rapid 


cleaning, yet it is 100% safe on alunii- 

This combination of quick action 
with complete safety for the surface 
being cleaned is a feature of the spe- 
cialized materials which Kelite has 
developed through the application of 
scientific pH Control to chemical proc- 
essing and cleaning. It is one of the 
reasons why Kelite materials are the 
number one choice of the aircraft 
industry. 

To speed up your maintenance 
cleaning the safe, sure way, take ad- 
vantage of the materials and methods 
offered by your Kelite service engineer. 


-jrfftfflpfo 


MMl* 


Control 
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• In recognition of (he importance of 
service and maintenance programs, Sur- 
face Combustion maintains a large and 
growing staff of trained engineers for 
cooperation with all users of Janitrol 
Aircraft Heaters. 

As one phase of this activity, compre- 
hensive Army and Navy training courses 
to explain the simple operating and main- 
tenance details of the Surface Combustion 
Janitrol Aircraft Heaters are now being 
held in our own plants as well as in air- 
craft manufacturers' plants 'and in many 
government and airline service centers 
and training stations. 

This consistently expanding company 
service matches the rapidly growing use 
of Janitrol heaters in thousands of allied 
ships in all theaters of war. These heaters 
as well as the Janitrol Portable Ground 
Heaters operate on the "Whirling Flame” 


principle, which insures fast lighting at 
low temperatures, positive performance 
at all altitudes. 

Equipment data sheets, service bulle- 
tins, engineering specifications, drawings, 

application data, service and instruction 
manuals, and general descriptive catalogs 
are available to officially approved users. 
Film strips, charts, mock-ups, and cut- 
away models of heaters and other class- 
room materials are also utilized in train- 
ing programs. 

These training aids and personnel are 
part of the service offered by Surface 
Combustion. Surface Combustion engi- 
neers will be glad to work with you on 
all heating problems for aircraft now 
being built or in the planning stages. 
Where possible it is advisable to consider 
the heating system at an early stage of 
planning. Write to Surface Combustion, 
Toledo 1, Ohio, Aircraft Heater Division. 
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SERVICE CASTER & TRUCK DIVISION 

OF DOMESTIC INDUSTRIES, INC. 


0 N. Brownswood Avenue, Albioi 


TRUCKS, CASTERS AND SPECIALLY DESIGNE 


LIFTING AND HAULING UNITS 
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You can be sure your wiring harnesses 
are okay--if Whitaker produces them 


Skilled technicians, utilizing specially de- 
signed testing equipment, check every as- 
sembly produced by Whitaker. Hundreds of 
individual tests are made on some assem- 
blies — and when passed by our experts, 
you can be sure the job is okay. 


If your production needs include wiring 
harnessess, bonding jumpers, or cable as- 
semblies — it will pay you to get in touch 
with us .. .Whitaker Cable Corporation, 1301 
Burlington Ave., Kansas City 16, Mo. . . St. 
Joseph, Mo. . . Philadelphia . . Oakland. 


WHITAKER 

Cables, Wiring Harnesses and Assemblies for Automotive, Aircraft, Marine and Radio Equipment 
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You’ll always eye your SILVA1RE pridefully. Gleaming, enduring metal, like 
today’s rugged and victorious battleplanes. Built to fly comfortably, fre- 
quently, far. Designed to elicit envying regard. The SILVAIRE has been 
proved by wartime use in the C.A.A.-War Training Service, Civil Air Patrol, 
in the Armed Forces. It has had hard use the world over. It has long been 
approved by discriminating owners and pilots for its all-metal construction, 
efficient aerodynamic design, its beauty. Your SILVAIRE will be improved 
by our experience in fabricating warplane assemblies. It will again be styled 
to magnificence by America's top designers. And it is wisdom to enjoy its 
low depreciation and operating cost, its easy repairability, freedom from 
maintenance and high resale value. These less obvious excellences also fur- 
ther your long run pleasure in the possession of The Luscombe SILVAIRE. 

WAR WORK for the duration is our business. Our job continues to be 
the production of such vital parts as tail assemblies, ammunition boxes, 
bomb bay doors, engine enclosures, gunners' seats, carburetor assemblies, 
machined purls and dozens of other elements for such famous war planes 
as are pictured here. However, the War Production Board- lias released 
an ample supply of parts for the maintenance of the four-year pre-war 
production of SILVA1RES now in daily use. 




YOURS WHEN THE WAR IS WON, the new and distinguished Luscombe SILVAIRE is the finished 


product derivative of a long line of all-metal pic 


proved, improved, smartly styled. 


You are invited 


for full information NOW. 
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A CHANGE-OVER 



TUNE 


IN THE 



TEXACO 
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AS Government contracts are terminated, millions of 
dollars worth ofidle Government and privately-owned 
machinery, precision tools, and other production equip- 
ment will have to be promptly protected against damaging 
rust for periods ranging from weeks to years. 

ThatiswhyT exaco Rustproof Compounds andotherTexaco 
rust preventives should be available for prompt use when 
change-over time arrives. These effective products meet 
Government specifications for exterior and interior appli- 
cation, and are available for immediate delivery. By order- 
ing NOW you will eliminate possible last-minute delays 
and disappointments. 

For exterior application, Texaco Rustproof Compounds 
provide penetrating, self-sealing films which are not only 
waterproof but highly resistant to chemicals and fumes. 
Easily applied with brush or spray gun, they remain soft, 
healing over any scratches and abrasions. Texaco Rust- 
oroof Compounds are long lasting and very economical. 

In many cases where rusting already exists, costly chip- 
ping and scaling is eliminated because Texaco Rustproof 
Compounds penetrate and loosen the scale so thoroughly 
that removal is greatly facilitated. 

Texaco Rustproof Compounds have proven highly success- 
ful in protecting all types of parts and equipment from 
weather and salt water in overseas shipments. 

Texaco Lubrication Engineering Service and Texaco 
Products for interior and exterior rustproofing are available 
to you through more than 2300 Texaco distributing points 
in the 48 States. The Texas Company, 135 East 42nd St., 
New York, 17, N. Y. 


Rustproofing Products 
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Magnesium permanent-mold castings are made 
with cast-in steel pole shoes. Thus, airplane 
magneto housings have the light weight 
which only magnesium can provide, plus 
steel's magnetic qualities. 

Inserts ol other metals, when required, cure 
but one of the advantages offered by Mazlo 
Magnesium permanent-mold castings. Sur- 
faces are smoother than sand castings and 
grain structures finer. Dimensional tolerances 
are closer; parts can have t h i n ner walls. Less 
metal to machine away, resulting in lower 
fabricating costs. 


Consider the use of permanent-mold cast- 
ings where quantities cure sufficient to warrant 
the making of molds. Magnesium is now 
available to manufacturers of other-than-war 
products, upon WPB approval. 

American Magnesium Corporation can take 
care of your requirements for permanent-mold 
die and sand castings, forgings, extruded 
shapes and sheet. For information on the 
availability of magnesium products, call the 
nearest office of Aluminum Company of 
America (Sales Agent for Mazlo Magnesium 
Products) 1713 Gulf Bldg., Pittsburgh 19, Pa. 


MAGNESIUM 


PRODUCTS 


AMERICAN MAGNESIUM 

CORPORATION 
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AIRCRAFT HYDRAULICS 


For every aircraft hydraulic unit mad* to 
proprietary design, there are two made to 
airframe manufacturers’ design. 

Although we do considerable design work, 
we frequently manufacture units which 
have been completely designed and detailed 
by the plane builder. 

Illustrated here, are three aircraft hydrau- 
lic units; an engine cowl flap cylinder and 
two automatic control valves. Each of these 
units was wholly designed by the plane 
builder. We have produced large quantities 
of these units on extremely short schedules. 
The control valves have permanent mould- 
ed aluminum bodies. The cylinder has a 
forged aluminum cap. Pistons and sleeves 
are precision ground and lapped to fits of 
.0002-in. The completed units operate on 
1500 p.s.i. pressure system. 

We can make hydraulic units complete 
from casting to smallest machined part. 

We employ only the most advanced produc- 
tion methods and our test equipment will 
meet the latest hydraulic testing specifica- 


A VARD-built hydraulic unit will meet the 
specifications. 






Air, controlled and at work puts the "sock” in a windsock. Com- 
pressed air, Schrader-controlled, puts a "sock” into industrial op- 
erations, makes shorter, easier, safer work of them. 

Schrader Air Controls cut costs, save time and labor by reducing 
or eliminating tiring and hazardous muscular operations. Using 
thrifty controlled intermittent air blasts instead of wasteful con- 
tinuous flow, Schrader controls also enable you to enjoy the ad- 
vantages of Schrader devices without— in many cases — adding to 
your existing compressor capacity. 

The first cost of Schrader Air Controls and devices is so small 
and the return on the investment so consistently high that you can 
hardly afford to risk a return to reconversion production schedules 
and costs without serious consideration of them. 

A highly practical example of Schrader air devices is the Schrader 
Air Cylinder, an air "muscle” with a thousand uses. Schrader Air 
Cylinders do tough, tiring, lifting, lowering, pushing or pulling 
jobs better, faster and cheaper than they can be done manually. 


Send for the new Air Cylinder Bulletin A-8H and see the many 
Cylinders, Operating Valves, etc., you can use to save the time 



MADE BY THE MAKERS OF SCHRADER TIRE VALVES AND GAUGES 



Schrader 

CONTROLS THE AIR 


A. SCHRADER'S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 
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PoRUS- JEROME 

the precision application of chromium 


Every step in the production of Porus-Krome is 
a precision operation . . . and each one is carefully 
checked. Each operation adds its peculiar influ- 
ence to the characteristics of the finished product. 

So important are the surface characteristics of 
Porus-Krome that it requires precision optical 
instruments like the recording internal viewing 
machine shown above to adequately check them. 

The percentage of porosity and its uniform dis- 
tribution are particularly important in cylinders 


for airplanes where piston speeds, brake mean 

effective pressures, and temperatures are high. 

Van der Horst personnel are specially trained 
and thoroughly experienced in this precision 
work through having processed thousands upon 
thousands of cylinders, both Diesel and gasoline, 
for the Army and Navy in the past four years. 

Let Porus-Krome give greater reliability and 
longer cylinder life to your engines. Write for 
full information. 


^ Sxpmet 

VAN DER HORST CORPORATION OF AMERICA 


AVIATION, October, 1944 




EASY, JOE!" 


Cadcis selling her down easy for a first solo landing are really "sweating it 
out" on a test they anticipate with apprehension and look back on with 
relief! Once past this test they feel they are "on their way", but they still face 
hours of landing practice to perfect this fundamental, though all-impor- 
tant operation. Constant landing imposes a greater workload on the wing 
flaps, or air-brakes of trainer planes than they ever receive on other plane 
types— and each wing flap part must be designed to take this extra strain. 

The Dumore Wing Flap Motor designed for the Cessna AT 17 Bobcat bomber trainer 
is an example of a part designed for service "beyond the normal call of duty”. 

It does the job. The basic Dumore motor has been distinguished for a quarter -century by 
quality construction and dependable performance. Special features, such as drive or 
control elements, enclosures and protective devices, have been developed by Dumore 
engineers to meet the specific requirements of individual aircraft applications. These 
features combine with a basic motor to comprise a well-coordinated, compact, 
efficient power unit. Bearing, lubrication and commutation are conditioned to assure 
reliable operation at all flying levels and over a temperature range of— 65° to 160° F. 

Unified responsibility, simplified assembly and service, and more efficient 
operation are among the advantages offered builders and operators alike. Dumore. 
engineers will gladly aid you to apply Dumore Motors to your designs. Ask for, 
the Aeromotor Catalog, with full specifications and engineering data— write today to 
The Dumore Company, Motor Division, Dept. MK.15, Racine, Wisconsin. 




DUMORE WING FLAP MOTOR, E1Y1P 

Illustration shows the motor, mounted in the center of the 
fuselage of a Cessna AT 17 Bobcat, driving the wing flap 
mechanism through roller chains. Impregnated, sintered 
iron reduction gears are self- lubricating at temperatures 
down to-65 ° F. Ball bearings lubricated with grease approved 
for similar low temperatures. Totally enclosed, and supplied 
with AN connector. Can be furnished with built-in mag- 
netic clutches and brakes. 




POWER HOURS 


DUMORE 






HEADQUARTERS FOR 
FRACTIONAL HORSEPOWER MOTORS 




Here is a very significant factor for consideration 
in your post-war planning. The large- capacity 
light-weight ratio of R B C CYCLOPS and 
20TH CENTURY NEEDLE BEARINGS meets 
the needs of the design engineer at the most 
critical point. 

Since these bearings are designed for minimum 
overall dimensions and maximum carrying capac- 
ity, this light weight feature is extremely im- 
portant in such applications as drills, spindles 
and all kinds of modern portable and station- 
ary equipment. 

Illustrated above is the high-capacity light-weight 
R B C CYCLOPS NEEDLE BEARING. Left 
hand illustration shows the bearing equipped 
with solid inner race. Right hand illustrates 
bearing as used in equipment where it is possi- 
ble to harden the shaft. No inner race is necessary. 


ROLLER BEARING CO. OF AMERICA 

TRENTON, NEW JERSEY 


IATIOJT, October, 1944 





5 MW 0N 




''Z/f 






Matty a paratrooper learned years ago on 
the football field, that it takes teamwork 
to make touchdowns. That’s one of the 
reasons for the spectacular successes 
scored by our Airborne Troops. 

For although each paratrooper is a 
highly trained and skilled specialist with 
a definite and predetermined objective, 
all men in each unit work together as a 
team. That goes for their fighter plane 
escort as well. Each pilot is part of a pro- 
tective team. All have a part in advancing 
the ball. 

And that’s equally true of America’s 
aircraft industry. Individual company re- 
search, engineering, design, manufactur- 
ing and production techniques, testing 
methods, plant facilities, personnel, and 
specialized skills have been pooled into 
one great team — to work together to pro- 
duce more planes and better planes — to 
hasten Victory. 

At McDonnell, in addition to making 
planes and plastics for war, it has been 
our privilege to contribute substantially 
to the success of some of America’s out- 


standing planes, through the fabrication 
of vital parts and assemblies. 

To mention only two — we have finished 
many, many thousands of empennages — 
complete tail assemblies — for that de- 
pendable work horse of the war, the twin 
motored Douglas ship known in its vari- 
ous versions as the C-53 Troop Carrier, 
the Navy RD4, and the C-47 Cargo 
Carrier — and many more thousands of 
anti-drag ring cowls for the famous 
Douglas A-20 Attack Bomber. 

Other equally noteworthy production 
contracts on parts and assemblies are be- 
ing executed — as well as research and 
development projects for the Army and 
Navy. Aircraft of our own design and 
manufacture represent another important 
phase of our activities — but for reasons 
of security, details concerning these 
projects cannot be disclosed at this time. 

But until Victory comes — we’re glad to 
work as part of a winning 
team- with Uncle Sam 
calling the signals. 


MCDONNELL /fi/uyuiftC 


- PLANES • PARTS • 


SAINT LOUIS -MEMPHIS 




Delco Radio Products Mean Dependabil 1 *" 


All over the world Delco Radio products are in useful service. They prove daily that 
the name Delco Radio means dependability . . . dependable designs developed 
with care and imagination; dependable products built with craftsmanship and skill. 
In radio and electronic equipment, the name Delco Radio stands for engineering 
vision — manufacturing precision. 

MAKE YOUR DOLLARS FIGHT— BUY MORE WAR BONDS 
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THE ELECTRIC^ AUTO -UT E COMPANY 

SARNIA, ONTARIO PORT HURON, MICH. 


Bedlam begins for the enemy. The 
silent spearhead has struck — accord- 
ing to plan. 

Wire and cable have helped carry 
out that plan . . . wire that helps 
send and receive messages on the 
inter-com. . . . wire and cable for 
ignition, for lights and for instru- 
ments that help keep troop and sup- 
ply ships on split-second schedule. 


Information on Auto-Lite aircraft 
wire and cable should be in your files. 
Form No. 838 covers low tension wire 
and cable. Form No. C-503 gives 
complete details about Steelductor, 
the high tension wire 
that is famous for bet- 
ter performance, and 
economy. A request 
on your letterhead will 
bring both 


'/MRAfT 
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The outstanding perform- 
ance of Logan Lathes in sus- 
tained accuracy and speed results 
from the exacting care that goes into 
every detail of construction. In the 
final inspection, a point-by-point check 
of the entire machine assures a com- 
pleted assembly ready for production 
service. Of equal importance, all in- 
dividual parts and all sub-assemblies 
are thoroughly tested as they are 
manufactured to prevent incorpora- 
tion in the machine of any part not 


up to standard. The rigorous checking 
of parts, sub-assemblies, and the final 
inspection, strictly control the consist- 
ent accuracy and quality characteris- 
tics of Logan Lathes. Ask your nearby 
Logan Lathe dealer, or write for lat- 
est catalog describing all models of 
Logan Lathes. 
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W herever there is a rotating shaft that 
must be sealed against the escape of gas. 
•air or liquid— there is a Sylphon Shaft Seal to 
meet the individual requirements. Compres- 
sors, pumps, washing machines, hydraulic 
transmissions and a host of similar applications 
have conclusively demonstrated the unique 
advantages of Sylphon Shaft Seals. 

A Sylphon Shaft Seal, properly installed, 
rarely requires any further attention. The seal 
nose is machined to “thousandth-of-an-inch" 
tolerance, and the heart of the seal is the 
Sylphon Bellows . . . positive assurance of per- 
fect, trouble-free sealing. 

Friction loss is reduced to a minimum by 
using anti-friction metals such as leaded bronze, 
oil impregnated porous bronze and graphited 
bearing bronze. 

A wide variety of types and sizes are avail- 
able, and many applications have been made 
to machines originally designed to carry other 
types of seals. 

Investigate Sylphon Shaft Seals. Send for 
Bulletin TA-825. 


from 1/16" to 16" shaft diameter. 
PRESSURES-Correct engineering, accurate machin- 
ing and careful balance produce a perfect seal 
against any pressure up to hundreds of pounds, 


SPEEDS— Generally used for shaft speeds up to 400 
RPM, but successful at much higher speeds. 
CORROSION -Highly resistant to fluids and gases 
which aflect ordinary packing materials. 



rUITOM 


TEMPERATURE CONTROLS 


THE FULTON SYLPHON CO., KNOXVILLE 4, TENNESSEE 
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Operating at one-haif crank-shaft speed, and 
having no gears other than the drive gear, the 
magneto-distributor unit of the G-E system is long- 
lived. Electrodes are made of moisture-proof 
ceramic. The plastics used have high tracking 
resistance. 










New G-E high-tension ignition system reduces number of units from three to two — 
gives the added protection of two magnetos — and doesn’t require supercharging 


Skilled pilots who've nursed battered planes back 
^ w ro5S*T!ie Channel warmly praise the combat 
‘staying power” of American aircraft. One thing 
now contributing to this stamina is the G-E high- 
tension ignition system, in which the functions of 
magneto and distributor have been combined into a 
single, integral unit. 

Two of these units replace the three — one magneto 
and two distributors— founcf in most coventional 
Since each magneto is capable of keeping 
all cylinders firing, both must be put out of action 
before the engine quits. 

SIMPLIFIED MAINTENANCE 
From the ground crew's standpoint, this reduction 
in the number of unite to be serviced is also impor- 
tant. So is the fact that either of the two self-con- 


tained, interchangeable magneto-distributors can be 
detached without removing other parts of the system. 
FLIES HIGH WITHOUT SUPERCHARGING 

Ample clearances in the magneto and solid, chough 
flexible, impregnation of the harness eliminate che 
need for supercharging at high altitudes. And — the 
simplified design of the entire system facilitates 
effective radio-noise shielding. 

This high-tension ignition system is one of several 
G-E systems which give aircraft manufacturers sub- 
stantial savings in engineering man-hours and as- 
sembly time. We'll gladly consult with you on the 
possibilities of adapting one of these pre-engineered 
systems — or of designing something entirely new — 
to fit the projects you are planning. Just call the G-E 
office near you. General Electric Co . , Schenectady 5, N. Y. 




PRECISION PRODUCTS 
AND 

ENGINEERED SYSTEMS 
FOR AIRCRAFT 


and keep all you buy 


Buy all the BONDS you 
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THE NEW WITTEK 



Worm Drive Hose Clamp 


Stouty 



This new Wittek stainless steel Worm Drive Hose Clamp is built 
to comply with the requirements of specification AN-FF-C-406A. 
Streamlined, compact, strong and light ... it is superbly engi- 
neered to utilize the superior physical properties of stainless steel 
to provide a hose clamp having performance characteristics in 
excess of the specification requirements. 

With the addition of this new Worm Drive Hose Clamp, Wittek 
now offers a diversified line of aviation hose clamps to meet all 
requirements of the industry. 


War Bonds for Victory— Buy MORE in '44! 


WITTEK 

MANUFACTURING CO. 
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WESTINGHOUSE ELECTRONIC TUBES . . . DOING A JOB ON 
EVERY FRONT, IN EVERY BATTLE, IN EVERY WAR INDUSTRY 



The Army came to Westinghouse for a very complex, 
completely new type of electronic tube. Our engineers 
didn't say it couldn’t be made, but they thought just 
that. However, when the Army asks for it, you do the 
impossible. Our engineers sweated it out. They designed, built, 
tested and shipped the new tube. Then word came back: "It 
won’t work.” Instead of making the tube over, we got 
permission to redesign the apparatus in which the tube was to 
be used. Result: tube 100% perfect in new apparatus which 
the Army agreed did a better job than the original— and an order 
for 2000 tubes exactly as supplied! 


The engineering resourcefulness and production expansion which made this possible have enabled 
Westinghouse to multiply tube output 30 times ... so that today we’re not only meeting time and 
quality "musts” on all Government contracts, but we’re also continuing to meet the heavy 
needs of war industry. Your nearest Westinghouse office or Westinghouse Electronic Tube 
Distributor will be glad to receive your inquiries. Westinghouse Electric & 

Manufacturing Company, Bloomfield, N. J. 


\M\stinghousc\ 


QUICK LOCAL SERVICE ON INDUSTRIAL ELECTRONIC TUBES 


Looking ahead to continued development of electronic tributors and Westinghouse District Warehouses. As 
equipment in industry, postwar, we now have a plan to rapidly as possible additional types will be added to 
make WestinghouseElectronicTubesquickly and casilv local stocks to make a complete line of Quality Con- 
available. Stocks of the most widely used tubes are now trolled Westinghouse Electronic Tubes available to 
available through Westinghousa Electronic Tube Dis- everyone. 
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. . . in units that can be made in 
nearly every conceivable shape, 
size, contour and thermal output. 
More than 500,000 in use, main- 
taining exact temperatures . . . even 
in sub-zero conditions, if necessary. 


Send for 


trolled Electric Contact Heat." 
Write H. & A. Engineering Dept., 
86-100 Leroy Ave., Buffalol4, N.Y. 


yPL^, 




AVIATION, October, 1944 


•-'I 



• Even counting all the days — and nights — put into planning and 
preparation by designers, builders and suppliers, B-29 still repre- 
sents a miracle in achievement — the number of days still seem far 
too few for the undertaking. 

Built to carry loads beyond former limits, at speeds never before 
considered, and safeguarded as no fighting plane before it, the Super- 
irtress history-maker represents a new high in co-ordination be- 
who plan and those who build, 
among manufacturers — known for quality of products 
to deliver on schedule the various types of equipment 
to pledge their co-operation in this twenty- 
Amphenol is proud to have been chosen to 
tronic connectors and parts for this great weapon, 
these plants from coast to coast worked simultan- 
parts that would meet the requirements set. 
apartment set up a time table of the dates on 
first and subsequent deliveries. And B-29 
clock. 

Japan was bombed on sched- 
have a marvelous weapon which 




IRCRAFT 


ccessories Corporation 


PRECISION RADIO and ELECTRONICS • ENGINEERED POWER CONTROLS 




P AN AMERICAN WORLD AIRWAYS continues to perform a vital 
wartime service by speeding men and materials to every U. S. front 
and outpost . . . and AAC Precision Radio Products play an important 
part in this service. 

As the giant Clippers spread their wings across the world, AAC 
Products help to maintain communications along the lifelines of this 
vast system which flies to every continent on the globe. These products 
are in use at operations bases, both here and overseas. 

This is just one example of how the engineering and production 
skill of Aircraft Accessories Corporation serves the world's great air- 
lines — as well as various branches of the armed forces. As one of 
America’s largest producers of transmitters and other precision radio 
equipment, AAC offers the services of its Engineering Department in 
designing special equipment for you, without obligation. 

Electronics Division 

Kansas City, Kansas 


Kansas City, Kans. 


New York, N. Y. 


Burbank, Calif. 


Cable Address: AACPRO 
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Phillips 


has recently completed 
the first and only 
US plant 
to produce | 

a new secret component 
of 100-plus octane 
aviation gasoline 



PHILLIPS PETROLEUM CO 
A major supplier of 
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Tapped threads are often a weak spot in light metal or 
plastics products. But they needn't bel Aircraft manufac- 
turers have .solved this problem — and you can too — by 
protecting tapped threads with "Heli-Coil” Screw Thread 

“Heli-Coil" Inserts are precision-shaped helical coils of 
stainless steel or phosphor bronze wire. They engage 
tapped threads of the American National System, protect- 
ing them against abrasion, stripping and seizing. 
“Heli-Coil" Inserts weigh about 1 /5 as much as solid 
metal bushings, and occupy about 1 /2 as much cross 


sectional area in the boss. They are installed much 
easier and faster than solid bushings. 

Today, “Heli-Coil" Inserts are used for original Installa- 
tions in Army, Navy and transport aircraft engines, acces- 
sories and parts ... as well as in salvage, maintenance 
and field servicing operations. What "Heli-Coil" Inserts 
have, done in these applications, they can do for your 
products! Write today for detailed engineering literature. 


rot HIGHLY STRESSED THREADED PARTS. A VARIATION Of THIS 
INSIST. KNOWN AS THE ''AERO-THREAD" SYSTEM. IS AVAILABLE- 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING 


r 

V V AIRCRAFT SCREW PRODUCTS COMPANY, 


4 7-23 35th STREET • 


INC. 

LONG ISLAND CITY,J,N.Y. 


AVIATION, October, 1944 





toToVy® an ^o.29’s 

s «« s “'“( „««*. b °“ 

Sr^S ££5s££ 

S^SS^i 

„i«ipo»“-. booU «t"A” d °’“ , m 

°- 1 S£ r -‘*.S£- 4 a 

promptly a» d * 


ANDOVER MOTORS 
CORPORATION 

ELMIRA, N. Y 
VHOllY OWNED SUBSIDIARY OF 
NDOVER KENT AVIATION CORP. 
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✓Stralosphene Fighter 

Escort _ 

✓Dive Bomber 
! t/Ground Strafer 


On mission after mission American pilots ride 
with the advantages of advanced aircraft engineer- 
ing. For the newest planes, for every plane, ostuco 
meets strict military and naval specifications, and 
supplies seamlesssteeltubingfordozensof applica- 
tions, such as : tube fitting for starter shafts ; engine 
mounts; tail wheel yoke assemblies; strut assem- 
blies, crash skid, journal flange hinge outboard. 

OSTUCO — with years of specialized experience 
in tubing applications — has built an outstanding 
record for low rejects, furnishing ipiaHty tubing 
where specifications call for high flexibility, ma- 
chinability, and careful attention to the strength, 
weight factor. 

Keeping pace with today’s fast-moving develop- 
ments, places ostuco in a favorable position to 
help you meet your post-victory competition on 
every count — quality, delivery, engineering, cost. 



THE OHIO SEAMLESS TUBE COMPANY 
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Norton Open Structure Grinding 
Wheels in complete range of sizes 
—20" x 6" or 24" x 4" and all the 
way down to the small internal 
sizes. And segments too in all the 
popular shapes and sizes. 

Norton Open Structure Grinding 
Wheels are available for your jobs 
that require large pore space — 
jobs where contact is broad or 
where extra coolness of cut is es- 
sential. Norton abrasive engineers 
in all the industrial centers will help 
you with specific recommenda- 
tions to meet your production re- 
quirements. 


NORTON CO., Worcester 6, Mass. 


NOR 
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Waterproofing Power Eggs 


The practice of building aircraft en- 
gines and mountings intocomplete 
units for quick replacement of dam- 
aged motors has materially reduced 
time lost from repairs. 

To protect the working surfaces of 
these replacement units, or "power 
eggs”, against rust from condensa- 
tion of air moisture, many leading 
Pacific Coast aircraft companies 
nowprocessthemwithStop RustB. 

Stop Rust B— a product of Union 
Oil Company— is a detergent and 
rust-preventive oil developed espe- 
cially for the internal protection of 
aircraft engines. It forms a non- 
drying, non-hardening film which 
adheres to the metal and stops rust 
formation. 

Stop Rust B meets specification 
AN-VV-C-576a and is used in 


accordance with standard military 
instructions governing processing 
of engines. 



Engines protected with Stop Rust B 
may be placed in service immedi- 
ately without special cleaning or 
servicing. This outstanding new 
product mixes readily with all com- 
mercial lubricants and is, itself, an 
excellent lubricant. Because of its 
detergent qualities, engines oper- 
ated on the recommended mixture 


of Stop Rust B and oil will remain 
clean and free from sludge. That 
way, corrosive acid residues from 
fuel combustion are neutralized. 

To get a supply of Stop Rust B, 
phone your local Union Oil repre- 
sentative or write Union Oil Com- 
pany, 617 West Seventh Street, Los 
Angeles 14, Calif. 

Remember! Stop Rust B protects 
your engines from rust and corro- 
sion — keeps them clean — permits 
instant use! 


STOP RUST D 



Another 

UNION OIL 

Success-Tested Product 

N 4 


AVIATION. 




ANOTHER EXAMPEE OF 

CREATIVE 

ELECTRICAL 

ENGINEERING 


THE Leland ELECTRIC COMPANY 

DAYTON 1, OHIO 

In Canada, Leland Electric Conada, Lid., Guelph, Ontario 

★ 
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THE ROMEC R.D.7500 
WATER INJECTION 
PUMP 


This pump develops EXTRA Horsepower, when 
needed in any emergency. How? 

By adding water, vaporized in the combustion 
chamber, to step up engine performance. Pump 
is inserted through bottom of supply tank. No 
more vapor forming in suction lines at high 
altitude because both suction and bleeder lines 
are eliminated. That saves weight too. Unit 
stays cool because the pumping mechanism is 
submerged and heat is quickly dissipated. 
Relief valve discharges directly into tank. This 
agitation greatly reduces freezing hazard. 
Engineered for wide temperature ranges. 
Non-corrosive throughout. It’s performing 
mechanical miracles now. Write for details. 



o&tetr 


PUMP COMPANY 

1 1 7 ABBEY ROAD ELYRIA, OHIO, U. S. A. 
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WELL, ALL I KNOW IS THAT 
FLETCHER IS FIXIN' TO DO 
IT WITH THEIR FEEDUNER. 
THEY SAY THAT ONE OF 
THESE DAYS IT WILL LAND 
IN OUR COW PASTURE AND 
TAKE OFF WITH A GOOD 
SIZED LOAD OF FOLKS OR 
FODDER. 


SAY, WHAT'S AU THIS 
TALK ABOUT FEEDER 
LINE AIRPLANES 
TAKING OVER OUR 
CO W PASTURE? 



Quality Control was old when Grandma was 
a little girl. Great-grandmother’s school of 
thought was "An ounce of prevention is worth 
a pound of cure.” That philosophy governs at 
Masters where 99% plus perfection is main- 
tained, not for one or two or a few isolated 
periods, but month in and month out. 

How do we do it? Not by wasting time, energy 
and material in inspecting, reinspecting, segre- 
gating and re-working a lot of defective parts. 
Quality Control is maintained from the very 
first step through every operation. Result: re- 
work and scrap in factory about \%. Rejects 
from customers less than l/10th of 1%. 


"Quality Control is maintained from the very first step 
through every operation" 


IRVIN W. MASTERS, INC. 

FACTORY : 3035 ANORITA ST., 10S ANGELES, 41, CALIF. . FIELD OFFICES: 30 N. ISTH ST.. EAST ORANGE, N. J. • S. C. STERLING, 6 1 YONGE 
ST., TORONTO, ONTARIO, CANADA • 4TH AND CHERRY RUILDING, SEATTLE, WASH. • 215 W. 7TH ST., LOS ANGELES, 14, CALIF. 
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From every {rent tones reports oi the outstanding abilities of 
American aircraft Pacific-Western geared actuators star in the 
achievement of these airplanes, opening bomb-bay doors, operating 
wing flaps and many mechanical muscled duties aiding the pilot 


With utilitarian foresight the many actuator models and designs 
have been engineered for a bright peacetime future. Pacific-Western 
Actuators will be serving in a variety of time-saving and cost-cutting 
aviation, general industry, commerce, and even in 


In addition to producing aircraft actuators for the armed forces, 
Pacific-Western's four modern plants on fire Pacific Coast are supply- 
ing other important parts for our nation's best bombers and fighters. 
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I ORD MOUNTS", as they are generally known, are being produced at 
j the rate of many millions per year. A large proportion of this pro- 
duction is of synthetic rubber, which has proved in the main, to be as 
effective as natural rubber in flexible mounts for Vibration Control. 

The entire facilities of the Lord factory are used to produce 
mountings and other bonded rubber products, and the energies 
of the research, development, and field engineering staffs, are 
devoted exclusively to the improvement of these products for 
industrial and military use. By specializing. Lord is producing 
mountings that are the criterion in the flexible suspension field. 

The method of bonding rubber to metal, which Lord has 
developed, permits the use of the rubber in such manner that 
the stress is always in shear, thus providing the proper deflec- 
tion for a given load. The final result is a mounting system 
which provides the greatest efficiency in vibration isolation. 

Lord Mountings are small, compact, lightweight units, easy 
to install and load ratings range in small increments from a few 
ounces to several thousand pounds. They prolong equipment life, 
lower maintenance costs, insure greater accuracy of operation, 
reduce material weights by eliminating the necessity for inertia masses, 
increase personnel efficiency by eliminating nerve-wearing noise 
and vibration transmitted through solid conduction. 







Send for literature on vibration control or call in a Lord 
Vibration Engineer for consultation on vibration problems. There 
is no obligation. 


.1 TAXCS RUBBER % Sfat* TO ABSORB VIBRATION 

LORD MANUFACTURING COMPANY 

ERIE, PENNSYLVANIA 
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F OR the superior high-altitude per- 
formance of the Lightning and other 
first-line American warplanes, give 
primary credit to their engine "lungs" 
— the GE Turbo-Supercharger — a mile- 
stone in research and design, and a 
triumph in metallurgy and production. 

Allegheny Ludlum collaborated on 
turbo-supercharger research for years 
before the war. Our chief contribution 
was the development of a commercial 
technique to centrifugally cast the super- 
charger diaphragm — an intricate shape 
which was formerly laboriously fabri- 
cated by weldi'ng. This casting, made of a 
highly complex alloy steel which main- 
tains its strength at red-hot temperatures, 


was much stronger, more durable and 
more efficient than the fabricated article. 
And, even more important, the way had 
been opened for quantity production. 

Already, in gas turbine work and other 
directions, these developments are bear- 
ing additional fruit. Just remember that 
the function of Allegheny Metal and our 
other special steels is either to do the 
thing that once seemed impossible, or to 
do better what is already being done. 
Let us help you apply these materials to 
your needs. • Allegheny Ludlum Steel 
Corporation, Brackenridge, Pa. 

Allegheny Melal it also handled and , locked by all 
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The CONE AUTOMATIC MACHINE COMPANY 
sees many 

GOOD THINGS AHEAD 




•- ‘li iT B -.ir r ^sterns a: 

Trunin, li, use of a small stand-pipe over' 

A recently paten tea' treating pl ate propeller which is kept full of water 
has two elements from which nnmn f . ’BfcaMni " 

degree of heat may be obtained by is tnusrol5^ftt^^urroun3e< 
using them singly or in combination water although Cabow 
as well as in series or parallel. level. 


(.1 ready with C 0 N E f.r tomorrow 

A new patent covers the use of 
perforated plates at the bow of a 
small, fast motorboat which permits 
the hull to ride on a cushion of foam. 


’■Spraying the interior of a freight 
car or truck with dry ice is being 
tried as an inexpensive method of 
refrigeration. 


Serious consideration is being 
given to the making of illuminating 
gas near the coal mines and its de- 
livery by pipe line. 


Cigarette paper, formerly a French 
monopoly, is now being successfully 
made in this country. 


A capsule has been developed that 
is said to be effective in the preven- 
tion of seasickness in about 75% of 


Experiments are being made to 
determine the suitability of animal 
blood for human transfusion. 


Shafts for generators are now be 
ing squeezed into shape with dies. 


A new plant processes 25,000 
pounds of milkweed floss per day. 


"I ready with U 0 N E rnrTfmorrnw 

Anthropology is not popularly 
thought of as a commercially useful 
science, but anthropologists were 
consulted in designing seats for air- 
craft, gas masks, and goggles, and 
they might well be turned loose on 
the problems of private and public 
furniture after the war. 


Apparatus now in use by our army 
is expected to make it possible for 
civilians to forecast weather accu- 
rately as much as 24 hours ahead. 


Oneofthecountry’s largest chem- 
ical companies States that 46% o f its. 
coss sales for last year consisted of 
roducts unheard of fifteen years ago. 

«'l rudy nil). CONE hr tomorrow 

Rayon is being used for tire cord, 
parachutes, paint brushes, pump 
packingpMRkttsB^of gas tanks, lint- 
free gloves, etectim&rtnsula^jpn, gas- 
proof clothing, cartridge bags^fehr,- 


«el read, nil). CONE hr lo.iM.rro* 

Optimistic producers of synthetic 
rubber say that, in the future, people 
will buy new automobiles to go with 
their old tires. ' 


rnd> will. CONE r. 


Ball bearings are now being made 
small enough to replace the jewels 
used in many precision instruments. 


Tomorrow's 
production 

should eliminate 
second operations 


The 8-Spindlc Conoinatic produces these 
wheel huh I ml Us from SAE 1030 in 34 seconds each. Slot 
milling in the lurge diameter and stamping the letter 
on the end are done without slopping the spindle, 
l.onomutirs reduce costs, save time, and eliminate 




CONE 


AUTOMATIC MACHINE CO.. INC. * W1N0S0B. VERMONT. U. S. A. 
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TURCO STEAM-AERO 


prevents 


steam gun sputter 


New aircraft cleaner prevents scale formation 
on coils and valves of steam-cleaning equipment 


equipment quickly clogged up with deposits 
of lime, magnesium and other minerals pres- 
ent in the water. Turco chemists, called on 
to apply the results of theii research, so 
compounded Steam-Aero that it would se- 
quester (hold in solution) these scale-form- 
ing minerals. This method of forestalling 
precipitation and deposit has also provided 

against the kicking and sputtering caused by 
scale. It has cut down equipment servidng 

longed the usefulness of the equipment itself. 

' This is the same sequestration quality that 
answers the need for elimination of mineral 

surfaces. Steam-Aero has' a rich, neutral foam 
that cleans aluminum as safely as it cleans it 
thoroughly. It is scientifically balanced so 
that it rapidly emulsifies nil and grease, and 
the surface rinses free. It may be used to 
clean well-bonded paint safely. 


Turco technicians saw the importance of 
producing a high foam with exceptionally 
tough bubble walls. Tough bubble walls 
cling better to vertical surfaces, for longer 
soaking; and operators, accustomed to judg- 
ing the strength by the foam and inclined to 
use more of a compound that is "flat" than 
one which lathers richly, are not so apt to 

Aero. Half an ounce per gallon of wate. 
(slightly more for hard water) is usually all 

Aero retains its perfect balance. 


Other Turco Products for Aircraft Maintenance 

Uuliina . . . for cold water cleaning of surfaces, 
engines and parts. Used with water alone, 
or with petroleum solvents; rinses free. 

Pla.ti-Gly.f . . . the safe, fast cleaner for plastic 
glass. Approved by makers of Plexi-Glas. 

Carbrox . . . deans pistons fast and thorough- 
ly; removes carbon, varnish/ etc. 

Penetrol . . . emulsifies sludge; removes carbon 
deposits; strips primers and engine enameL 

f ui«« . . . cleans aluminum cylinder heads, car- 

Fvrco W. O. No. 1 ... Government-approved 


TtfRCo 



wico* 

INDUSTRIAL CHEMICAL COMPOUNDS 


TURCO PRODUCTS, INC. • Main Office and Factory: 4135 S. Cantral Ava., to* Angelas 1 • Offices and Factories: 1604 Henderson St., Houston 10, Texas 


AVIATION, October, 1944 



Not a Lemon in a Blue Moon 


A very good reason exists why you’ll have 
a hard time finding a mounted point or wheel 
with hard and soft spots among those bearing 
the Bay State blue flash trademark. 

Bay State manufactures mounted points 
and wheels in blank form then shapes, trues 
and sizes them after mounting on the man- 
drel. The finished product is sharp, smooth- 
running the instant you touch it to the work 
— no wasteful "breaking-in” period required. 

In a broad range of abrasive products, Bay 


State offers extra advantages . . . the finest hon- 
ing and superfinishing stones ever manufac- 
tured... portable snagging wheels with extra 
safety features... precision grinding wheels in 
fractional grades...etc. Plus engineering assist- 
ance to help you get the most from grinding. 

Do you have the handy, pocket-sized cata- 
log of Bay State Mounted Wheels and Points? 
If not, send right away, for Catalog D. 

BAY STATE ABRASIVE PRODUCTS CO. 

WEST80R0, MASS. 
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A big family — 29 types of high frequency cable — yet 
so high are their standards of construction and per- 
formance that every one of the following Intelin High 
Frequency Cables meets all the requirements of the 
most exacting specifications: 

L ]. Coaxial, Solid-dielectric, Semi-flexible Lines: *RG-5/U, 

k 6/U, 8/U, 9/U, 10/U, 11/U, 12/U, 13/U, 14/U, 15/U, 

A 17/U, J8/U, 19/11, 20/C. 29 A/C, 54/C. 54A/U, 58/C, 

m 59/ik 

2. Coaxial, Air-spaced, Low Capacitance Lines : 7/C, 62/U, 
Hk 63/lJ. 

3. Coaxial, Attenuating Lines: RG-21/C, 42/U. 

4. Coaxial, High Impedance, Spiral Delay Line: RG-65/C. 

5. Dual (balanced) Lines: RG-22/C, 57/C. 

6. Dual-coaxial, Highly Balanced I.ines: RG-23/U. 24/1 


To date, for everynew high frequency cable need, 
Intelin has developed and produced the answer. 
Whatever your requirements in high frequency 
cable, consult Federal first. 


THIS m7; FAMILY OF 


Jtuglt r requency Lames 

MEASURES TO EVERY HIGH STANDARD 


Federal Telephone and Radip Corporatiori 





A he history of aviation proves that 
quality spark plugs assure not only better performance but also 
greater operating economy, requiring many fewer man-hours 
in servicing. And in an industry whose life-span is most often 
measured merely in years, AVIATION SPARK PLUGS 
have demonstrated their outstanding quality for decades — * 
since 1917. 



Const Gunrd and Aircraft Engine Builders 
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DEATH 
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COMPLETE WORLD FLIGHT 


In 1919, despite tile turmoil of demobilization and reconversion, 
Wright Aeronautical, a direct descendant of the original Wright Com- 
pany, began specialized development of aircraft engines. In tile next 
25 years, Wright research became a fountain-head of development 
which gave the world the air-cooled radial engine — the engine which 
brought world air commerce into being and gives power to Allied Air 
Forces today. Now problems of re-adjustmcnl again 
loom ahead. But as in 1919, Wright stands ready, with 
new skill and facilities bom of war, to provide power 
leadership in the Air Age of tomorrow. 


•Psion ol Cprllts-Wrtghl Corporal 
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"Braniff Airways Estimates Each 

Pound Saved Worth >108 in 1943" 



BOOTS NUTS SAVE UP TO 60 LBS. PER PLANE 


• Although LIGHTER, these all- 
metal nuts are TOUGHER and 
SAFER than other nuts. 

;ry type of mili- 


• Will be 
planes 

• Can be 

• "Outlast the plane.’ 


BOOTS 


• Approved by all government a' 
a lion agencies. 


nel. Copy will be sent you, free, on request. 

S ELF-LOC KING NUTS 

n„_ ujht ert' 



ARE FIRST CHOICE 
LL TYPES OF INDUSTRY 
ROUGHOUT THE COUNTRY 


faster, 
easier to o, 

leakproof. 
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CLEVELAND 14, OHIO 
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against pressures like ihat - 

It's done by such mechanisms as you see io the picture. 
Hey ire called Lear Actuators. 

Hey are powerful. Some can push up to 75,000 pounds. 
They are light. That’s a “must” in aircraft. 

They are small. They have to fit in available space. 

fold to meet all these requirement. For example, the 
engineering refinements. 
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"Propeller with a Brain" varies own Pitch 
Gives Planes Real Get Up and =GO! 

yAKE a good look at those diagrams. They give you some idea 
of what the unique Aeromatic Propeller holds in store for buyers 
and flyers of the private planes of tomorrow. 

Completely self-contained and self-acting, the Aeromatic Propeller 
requires no instruments ... no controls . . . nothing for the pilot 
to watch or do. Responding to natural forces, it automatically 
assumes the correct pitch position for peak performance under all 
flight conditions. 

That means a fully-responsive plane all the way . . . great fly- 
ability and flexibility . . . use of full engine power at rated speed 
. . . minimum engine wear and fuel consumption . . . simple, safe, 
economical operation that makes flying real fun. 

Now seven years old . . . conceived, built, approved by CAA and 
test-flown for 5,000 hours before Pearl Harbor . . . the Aeromatic 
Propeller today is being used in military aircraft from 100 to 
450 HP. Complete technical information and engineering co- 
operation are available now. 


The Propeller with a Brain for Tomorrow's Plane 

Air Controlled ly ,^ V Automatic Propeller 

Licensed under Patents ol Everel Propeller Corporation 

KOPPERS Company • Bartlett Hoyward Division • Baltimore 3, Maryland. 1 * 
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If you’re asking for 
a better connection 


★ Whether on the telephone 
talking to a customer or on the 
line of your plane — it’s good to hat 


ne over which you are 
lir, oil, gasoline or water 
u good connection! 


Plane builders who have used AFCO Fittings have dis- 
covered they are more than simply connections for tube, 
pipe and hose. Threads are cleaner and sharper. Holes are 
perfectly reamed. Trying to find chaser marks, so evident 
on fittings produced by speed alone, is as useless as searching 
for the needle in the haystack. And that bright, protective 
finish — as well as threads — is guarded in shipment by 
individual paper caps and special spacers which prevent 
cutting, nicking and burrs. 

Many leading aircraft manufacturers have shown decided 
preference for AFCO Fittings. They have chosen fittings 
bearing this quality mark for every type of plane from 
small private models to the largest bombers and cargo 
carriers. Right now, some of these wartime customers also 
have AFCO working on their problems of special fittings 
for the sky ships of tomorrow. 

It probably will not be too long before that postwar plane 
must go into production. So, if you’re asking for a “better 
. . better ask .4 FCO! 



FITTINGS OF QUALITY FOR PLANES OF WAR AND PEACE 

The Aircraft Fitting Company • 1400 East 30th Street • Cleveland 14, Ohio 
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Here are a half dozen typical examples. . . not only 
of Interstate's precision-production but original en- 
gineering. In each instance Interstate engineers de- 
signed the complete unit... to meet a definite 
aircraft need. In each instance the unit has proved 
its outstanding performance in thousands of instal- 
lations. For detailed information about these and 
other precision units, address Sales Department . . . 


INTERSTATE AIRCRAFT AND ENGINEERING CORPORATION • EL SEGUNDO, CALIFORNIA 
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pLANNED materials handling go hand in hand 
with planned production — 

— Costs go down, manpower is saved, time con- 
served and more floor space is available when 
Clark Fork Trucks and Tractors are on the job. 

"Unskilled labor adds nothing to a product 
except cost.” 

Postwar engineering help is available NOW. 
Write, as we are ready to serve you. 


A Product of CLARK EQUIPMENT COMPANY 


CWRKTRUCTRflCTOR 


BATTLE CREEK, MICHIGAN, U.S.A. 
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THIS 


FOR “HOT SHIPS” 



needs controls that can take it! 



W HEN aviation cadets begin 
simulated combat work, prac- 
tice cross-country and tight-formation 
flying and learn how to land on small 
fields in these advanced trainers, plane 
controls really come in for a beating. 

Controls must function not only as 
perfectly and sensitively as in the finest 
combat planes but they must have an 
extra margin of strength to take the 
punishment a heavy, un- 
accustomed hand on the 
stick can deal out. 


That’s why American Tiger Brand 
Control Cables are used in these fa- 

With ample strength to handle maxi- 
mum loads, these high-quality cables 
combine lightness, minimum stretch, 
excellent flexibility and superior resist- 
ance to fatigue, wear and corrosion. 
They are of Excellay Preformed con- 
struction which further assures flawless 
performance. You’ll find them used in 
America’s most famous combat and 
commercial planes. 


AMERICAN STEEL & WIRE COMPANY 

Cleveland, Chicato and New York 

COLUMBIA STEEL COMPANY 


UNITED STATES STEEL 
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LEADER IN MAINTENANCE PRODUCTS 
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A complete line of rust and corrosion preventive compounds 
is manufactured by R. M. Hollingshead Corporation, a major 
supplier for Army and Navy aircraft. There are WHIZ com- 
pounds — conforming fully to Government specifications — for 
the protection of internal and external surfaces. 

Applied to plane parts and weapons by spraying, swabbing, 
or dipping — depending on type — this "liquid packaging" 
eliminates the risk of rust and corrosion from factory to battle- 
line ... is easily, quickly removed — if removal is required. 

Your inquiries about these protective compounds will re- 
ceive prompt attention. Our engineers are ready to work with 
your engineers in designing special chemical products to 
meet your particular needs. R. M. Hollingshead Corpora- 
tion, Camden, N. ].; Toronto, Canada. 


LIQUID P VCKAGING 
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FEDERALS FOR 
EVERY PEACE-TIME 
SERVICE iA 


MARINE 


AIRCRAFT 


AUTOMOTIVE 


FEDERAL 

BALLBEARINGS 
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U. S. Navy's Grumman Hellcats in Action off Saipan 


f^JuimtricuL 

m air < 


AIRCRAFT ENGINEERING CORPORATION. Bethpage. L.I.. N.Y 





r FIRST 1 

IN PERFORMANCE 


FIRST 

IN EXPERIENCE 




C RUDE and ungainly by present-day standards, 
the tube bundle type ram-operated heater 
shown above represented another South Wind "first" 
in the development of aircraft heating equipment. 
Installed in a B-24 Bomber for test purposes, it dem- 
onstrated that a ram-operated heater, completely 
independent of the aircraft engines, could operate 
under flight conditions at altitudes as high as 30,000 
feet. In the Spring of 1942, that was news. 

The results of this historic test flight were above 


expectations, with the result that plans were made 
for the first production installation of a ram-oper- 
ated heater— the empennage anti-icing heater in the 
PBY airplane. 

Improvements that put today's South Winds far 
ahead have followed steadily — and still continue. 
But again, that "famous first” showed South Wind 
FIRST IN EXPERIENCE, FIRST IN PRODUC- 
TION, FIRST IN PERFORMANCE - a leadership 
that has yet to be seriously challenged! 


T oday, South Wind’s leadership in development 
of ram-air operation has resulted in a whole 
series of additional "firsts” ... both in heaters and 
in important accessories like the South Wind Fuel 
Metering Control. 

South Wind Model 911-A, for instance, with its 
revolutionary heat-to-weight ratio of nearly 10,000 
Btu/lb., is an example of South Wind's leadership 
in performance today. Scarcely larger than an office 
waste basket, this dependable South Wind has been 


designed to be as simple and sturdy as could be— 
yet it can deliver over 200,000 Btu/hr. 

Whatever your heating needs, South Wind engi- 

flight and laboratory data— higher-performance 
equipment than any other source. Call on South 
Wind for the engineering service, and production 
that has delivered more aircraft heating capacity 
than all other makers combined. Remember— South 
Wind is the "first” in heating. 


Setri/i Mtuf 

West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service 

October, 1944 




HEATER DIVISION, STEWART-WARNER CORPORATION, CHICAGO 14, ILL. 


1273 Westwood Boulevard, West Los Angeles, California 
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POPULAR ^ 

CLECO 

AIRCRAFT RIVETERS 


T HERE are dozens of models and sizes of Cleco 
aircrafl riveters, many styles with handles made 
of steel or aluminum. These tools strike accurately 
controlled blows, causing the rivet metal to flow 
uniformly without structural deterioration. Their use 
insures tight rivets, and avoids damage to the metal 
being riveted. Write for Bulletin 85. 

OTHER CLECO RIVETING EQUIPMENT 



We also make an extensive line of squeeze riveters. 
Let us tell you about the new Type "P" triple-safe 
Cleco sheet holders. Our new RIV-N-JECTORS, for 
inserting rivets, save 90% of the rivets lost when 
handled by hand. Write for information. 

BUY U. S. WAR BONDS AND STAMPS 


THE CLEVELAND PNEUMATIC TOOL CO. 
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1903 — First standards for "flying machines’’ 
were set by the Wright brothers at Kitty 
Hawk when their fragile biplane stayed 
in the air for twelve long seconds and 
flew the unbelievable distance of 120 feet. 







1944 fanS/eMs/io, 

SETS NEW WORLD STANDARDS IN PERFORMANCE 


Air transportation has reached a remarkable degree of efficiency 
since the Wright brothers first flew 41 years ago — 
progress which has reached a new peak in Lockheed's Constellation. 

After the war, when it flies the airlines of the world, the new standards 
set by the Constellation will help make all countries neighbors. 
Town connector, continent spanner and empire blazer, it not only shrinks 

space and time, but brings new safety, comfort and economy to air travel. 


LEADERSHIP IN PERFORMANCE 


Highest cruising speed el any transport * Longest range of 
any transport * Greatest load-carrying ability of any transport 
♦ Highest rate of climb of any transport * And these 
performances make the Constellation the safest of any transport 



Was special equipment used on the Constellation to set 
the 7-hour transcontinental speed record? 

-L.R.K., Mobile 

No. It was a production line Constellation flying at cruising 
speed. Could do better if pushed. 

Could the Constellation stop at our town's airport? 

-S.K., Webb City, Mo. 
If an airliner can stop there now, the field is big enough for a 
Constellation. 

How far can the Constellation fly — non-stop? 

-Gene K., Kansas City, Mo. 
Actual figures are still secret. But it will span a continent with 
range to spare. 

What does cabin pressurization mean ? -L. S., Boston 

It means greater passenger comfort. " Pressurization " means 
that no matter how high the plane flies, comfortable cabin 
pressure is maintained at varying altitudes— controlled by the 
flight engineer— independently of how fast the airplane climbs 


' descends. 


□.(BccoiDnrBrBnD 


TOR DEPENDABILITY IN FLIGHT 


LOOK TO 



New Wings 

FOR 

AIR 

FREIGHT 


^Vmerican Airlines’ new Flagship Airfreighters are making coast -to -coast 
freight delivery a smooth one-day achievement. With facilities adapted to 
both bulky and fragile shipments, the Airfreighters have the greatest cargo 
capacity of present commercial planes. 

That means new tonnage records for American in air transportation of 
east and westbound transcontinental cargoes. 

These big Airfreighters and American's great fleet of 2 1 -passenger Flag- 
ships are lubricated with Sinclair Pennsylvania Motor Oil. American Airlines 
has used Sinclair Pennsylvania exclusively for more than 10 years. 

fOR FULL INFORMATION OR LUBRICATION COUNSEL WRITC SINCLAIR REFINING COMPANY. 630 FIFTH AVENUE. NEW YORK 30, N. Y.J 
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TECHNICAL DATA published reg- 
ularly in FASTENERS, Iree to o ymt- 


CLEVELAND 15, OHIO 


Meeting the most exacting requirement of AIRCRAFT MANUFACTURE . 


FASTENERS 


Bolts, Nuts, 
Rivets, Screws 


Prove their absolute dependabili 
and long-range economy 


Proved in the most exacting manufac- and establishing manufacturing pro- 
turing program the world hafif^yer cedures that would turn out by. the 
seen, Industrial Fasteners provide eccfc- . millions, fasteners of all types 


nomical and dependable Security 
wherever metal parts are joined. 

When aircraft and engine manufac- 
turers responded so magnificently to 
the call for airplanes — and more air- 
planes — they needed bolts, screws 
and rivets in unheard-of quantities 
and of the highest degree of uniformity 
and quality. To^ produce these, the 
fasteners industry responded enthusi- 
astically-installing new equipment 


sizes meeting the rigid specifications. 

Without this ample supply of de- 
pendable fasteners, the present system 
of sectional airplane assemblies, pre- 
cision-made and bolted or riveted 
together, would have been impossible. 
Here again, American ingenuity, ini- 
tiative and manufacturing skill have 
contributed the dependability and se- 
curity needed for one important phase 
of our war effort. 


American Institute ol Bolt, Nut and Rivet Manufacturers 

1550 Hanna Building 
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James Wail's horse has been divided into 100 parts 


For centuries "One Horsepower” had meantsimply the work that one horse could do. 

Then, 175 years ago, James Watt gave the term its modern meaning when he 
borrowed a husky dray horse from an obliging brewer and put the animal to the test. 
By means of tackles and weights, and some paper work, he determined that the horse 
could raise 1000 pounds at the rate of 33 feet per minute. So we got our familiar equa- 
tion, .... 1 horsepower =33,000 foot pounds per minute. 

This was a lot of power — ideal for draught work — useless for the smaller, more 
tedious tasks such as operating a razor, a needle, a fan or an egg beater. Only a vision- 
ary would have thought of this. 

But, the advent and development of electrical power condensed Watt’s horse and 
divided him into a hundred tiny fractions. Power far greater than his is now packed 
into less than a cubic foot, and fractions of him fit neatly into the palm of your hand. 

Tomorrow, these tiny, useful fractions of horsepower will take over more and more 
of our trivial, but tedious, work. For, today, men with ideas have the help of the 
makers of modern, fast, accurate machine tools. 

For over a century, Jones & Lamson engineers have been helping our most progres- 
sive manufacturers to put their newest ideas into profitable production. This accumu- 
lation of experience and knowledge is at your service today. 



Lathe tooled to machine the frame 
for a small electric motor. Pay Auto- 
matic Lathes are used extensively 
to machine parts for all kinds of 
domestic appliances, that add to 
our comfort and lighten our work. 


JONES & LAMSON 



Profit-producing Machine Tools 



MACHINE COMPANY 
Springfield, Vermont, U.S. A. 
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Motor "Job Analysis" 
provides smooth, compact power 


motor . . . designed and built by Holtzer-Cabot. 


Experience proves that by giving advance considera- 
tion to such operating factors as torque, load cycles, 
starting load, reversibility, acceleration, quietness 
. . . then building a motor that meets the exact per- 
formance conditions . . . machines operate more effi- 
ciently and economically with less maintenance. 
Since standard off-the-shelf motors cannot meet all 
performance requirements, the solution is a special 


For over 50 years Holtzer-Cabot has concentrated its 
energies in designing and building special motors to 
meet special operating conditions. 

Today, our plant facilities are being utilized for 
manufacturingspecialfractionalH.P. motors for war 
products, but our motor development engineers will 
gladly discuss your post-war fractional H.P. motor 
problems and requirements with you. 



HOLTZER-CABOT 


5 AMORY STREET, BOSTON 19, MASS. • NEW YORK, N. Y. • CHICAGO, ILL. • 


PHILADELPHIA, PA. 
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For many years the world's leading manufacturer of domestic clothes 

washers, The Maytag Company, Newton, Iowa, is now devoting 

all of its efforts and facilities to the manufacture of a full line of Hydraulics 

of exclusive design . . . together with Eclipse electrical retracting 

units . . . and many types of aluminum alloy aircraft castings. 


Mcujtaq 
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with this line of 28.5-volt d-c generators 
for aircraft 

Fighters and bombers need lots of electrical power — 
but they watch their weight like a beautiful woman. 

Yet the design of electrical apparatus for aircraft 
must consider more than just weight reduction — there 
are factors of vibration, cooling, and brush wear 
must be met. 

The five d-c generators shown at right represent the 
range of Westinghouse units that are meeting this 
exacting service. Their weight-output ratio is excep- 
tionally favorable. 

FOR EXAMPLE: 


Westinghouse started in the aviation field in 1917, 
bu ild i n g the first wind-driven, high-frequency alter- 
nators for World War I aircraft radios. These 27 years 
of experience in designing and manufacturing elec- 
trical equipment for aircraft constitute a sound reason 
for making Westinghouse your working partner in 
aviation progress. Westinghouse Electric & Manufac- 
turer Company, Small Motor Division, P.O. Box 868, 
Pittsburgh 30, Pa. j.03211 




IN, October, 19- 



MORAINE 


POROUS METAL 



(Commonly known as POREX) 

Filter Out Harmful Particles— 


Separate Undesirable Fluids — 
Protect Precision Parts and Fine Surfaces 

If your product by the very nature of its design 
requires a clean actuating or lubricating medium, 
such as fuel, air or oil, you should by all means 
investigate Moraine Porous Metal, commonly 
known as Porex. 



To put it simply, this unique metal can be put 
to work where it is desirable to keep something 
out and let something else in. Examples: A filter 
element to protect fine orifices of Diesel injector 
nozzles from dirt in the fuel, or to protect bear- 
ings from dirt in lubricating oil; a separation 
element to remove oil from the refrigerant; a 
breather vent to allow for motor breathing and 
at the same time prevent a spark from igniting 
combustible air outside an explosion-proof 
electric motor. 

Whether the function is filtration, separation, 
diffusion or flow control, Moraine Porous Metal 
(Porex) provides exceptional efficiency because 
of its tortuous flow passages— the result of unique 
structure attained by powder metallurgy. 
Moraine Products Division, General Motors 
Corporation, Dayton, Ohio. 

WAR BONDS SAVE LIVES 



MORAINE PRODUCTS DIVISION OF GENERAL MOTORS 


DAYTON, OHIO 
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Crew of new B-29 gain better protection 
during pressurized high altitude flying 

WITH ENCLOSURES OF LAMINATED “LUCITE”-“BUTACITE”! 


C REWS of the Boeing B-29 Superfortresses fly long distances at 
heights of 30,000 feet and in more comfort and warmth because of 
the superbomber’s pressurized cabin. 

Unprecedented in military planes, the pressurized cabin allows tem- 
peratures to be maintained at normal or near-normal— no matter how 
high the altitude. 


Top and side turrets of Du Pont 
laminated "Lucite”-"Butacite” af- 
ford clear vision for the crew . Also the 
possibility of a major rupture by flak 
or bullets is eliminated, due to ten- 
dency of the interlayer of "Butacite” 
to seal a bullet hole or limit it to a 
small area even under pressure. 

In the event of penetration, the hole 
is confined to the area of the actual 
point of impact, and it can be easily 
and quickly patched in flight with a 


In addition to these advantages, 
the light weight and ease of forming 
and mounting make enclosures of 
laminated "Lucite” methyl meth- 
acrylate resin and "Butacite” poly- 
vinyl butyral resin sheeting appli- 
cable to a wide variety of aircraft 

FULL FACTS: A new 28-page 
"Progress Report” on this laminate 

tests, property graphs, and applica- 
tion. For the designing, specification, 


forming or fabrication of transparent 
plane enclosures, address E. I. du 
Pont de Nemours & Co. (Inc.), 
Plastics Department, Arlington, 
N . J . , on your business letterhead for 
a free copy. Canadians write to 
Canadian Industries, Ltd., Box 10, 
Montreal. 



prepared disc of "Butacite.” 


DUPONT PLASTICS 

Better Things for Better Living . . . Through Chemistry 
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Range in a milling machine — the capacity to handle a wide varia- 
tion of operations at the most efficient feeds and speeds — is always 
an important factor. 

But today — with advancements in cutting tools — motor hp. is 
the important feature to be checked when purchasing milling equip- 
ment. Be sure the milling machine you are considering is power- 
engineered to do the job — designed and built in relation to and 
with ample motor power for the work for which it is intended. 
There is no need to resort to the unsound practice of substituting 
a higher hp. motor to gain power. The range of models of Mil- 
waukee Milling Machines makes available a machine PoweRated 
and properly engineered for every class of job. 

All Milwaukees are PoweRated — power-engineered in keeping 
with their rated motor hp. plus the normal overloads. They are 
precision-built and are capable of sustained precision-performance 
throughout a long productive life. 

Remember — think of feed and speed range for light cuts — ade- 
quate motor power for heavy cuts — the need for sustained preci- 
sion performance at all times. Check with a Kearney & Trecker 
field engineer in deciding which PoweRated Milwaukee is best 
suited to your specific needs. 


MEANS EVERY MILWAUKEE 
MACHINE IS POWER EN- 
GINEERED TO DO THE JOB 

Milwaukee PoweRated Milling Machines 


Double-Check Features of 
Milwaukee Milling Machines 




MILWAUKEE 


WISCONSIN 




BUY BONDS 
for Victory 


Completion of ADEL'S expansion 
program plus freer flow of essential 
materials, standardization of meth- 
ods and reduction of worker turn- 
over to a point below pre-war aver- 
ages have combined to put an end 
to temporary congestion and permit 
us to promise deliveries on all stand- 
ard units to meet the most exacting 
schedules. 


While exact figures are not permissable, 
the sharp continuous upcurve indicates "" 
the ever-increasing demand for ADEl 
hydraulic equipment. ADEL'S first 4-way 
selector valve revolutionized previous _ 
conceptions by offering superior perform- 
ance with 'h the weight, 'U the size. Today 
six basic designs are produced in 300 
types and sizes. Over 500,000 in service, — 
each famous for quality. Design Simplicity 
and DEPENDABILITY. 


3ts". 3-13/16"* 9"including handle. Opens bomb bo/ doors 
in 65/100th of o second-30 limes (aster than previous method. 

VICTORY . . . ADEL-AGE 
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GREENFIELD TAP and DIE 




Located in every industrial area in the 
United States, "The Greenfield Man” is 
probably only a few minutes or hours 
from your plant. He is ready to bring you 
expert advice on any of your threading 
operations. 

By maintaining the largest staff of special- 
ized field men in the industry, the 
Greenfield Tap and Die Corporation 
brings to you its complete and extensive 
engineering, research and manu- 
facturing experience and facilities. 1 

Call your "Greenfield Man”, 
through your Greenfield 
distributor, whenever you 
want help in any phase of 
threading. 
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Cutting Speed 


WITH WALKER-TURNER MACHINE TOOLS' 


$ Every material — every operation — has 
' s proper speed . . . the speed at which 
I machining is done most accurately, most 
” economically, most efficiently. 
Walker-Turner Machine Tools — because of 
their exceptionally wide ranges of cutting speeds 
— enable production men to hit the correct 
speed "on the button"! This gives Walker- 
Turner Machine Tools versatility for handling 
all materials in all types of operations . . . 
from every-day production to complicated, spe- 
cial tooling set-ups. These qualities may prove 
the answer to your own problems. Write for 
our catalog today! 

WALKER-TURNER CO.. Inc., Plainfield. N. J. 


■uualkerJ 

■rumen 

•sHL§ company, me IJ 

pininrtEio, n.jJM 


MACHINE TOOLS 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
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The Economic 
Reconstruction of Europe 


T HE time is fast approaching when allied and 
enemy populations alike will demand a blueprint 
for the economic reconstruction of Europe. The 
peace plans following this World War will be writ- 
ten piecemeal, and by experts, at a series of con- 
tinuing conferences, such as Hot Springs, Bretton 
Woods, Dumbarton Oaks and Quebec, each tracing 
a new pattern for negotiation and each dealing with 
a single, specific problem. In the drawing of these 
plans, the United States, as owner of more than 
half of the world’s industrial capacity, controller of 
the only great credit reservoir, and possessor of the 
largest force of highly skilled technicians and man- 
agement engineers, has heavy responsibilities which 
its industrial, financial, agricultural and labor leaders 
cannot evade. 


Just what is the problem which the world’s busi- 
ness leaders must help solve in Europe? 

The best safeguard of peace is economic oppor- 
tunity — a good chance for all peoples to raise their 
standard of living by their own ingenuity, foresight 
and industry. 

Frustrated and disappointed peoples, who view 
the future with misgiving rather than hope, breed 
fanatical demagogues who seek to divert nations 
from their ills and disappointments by promising 
military glory and conquests. 

Consequently, an important step in building a 
secure and lasting peace is to open the doors of 
opportunity to the peoples of Europe. 

The greatest obstacle to opportunity in Europe 
has been economic nationalism. 

The economic tradition of the Continent always 
has been highly nationalistic. The national feeling 
generated by the first World War, and the political 
autonomy conferred upon many peoples by the peace 
treaties, led to a great growth of economic restric- 
tions; This trend was accentuated by the depression 
and by the m ilitary plans of the Fascists and Nazis. 
Hitler had to show his people they could be fed 
even if a blockade was imposed again. The inevita- 
ble result of these influences was to carry self- 
sufficiency to tragic extremes. 

Economic nationalism holds down the standard of 
living of Europe in two ways: 

1. It prevents the rise in most European countries of low- 
cost mass production. 

2. It operates against an efficient geographical division of 
labor, preventing nations from doing what each can do 
best. 


Great machines require great markets. One great 
machine of which the United States has m a n y and 
Europe few is the continuous strip steel milL At the 
outbreak of the war we had twenty-eight such mills 
of various sizes, England but one, and Continental 
Europe one. A building containing one of these ma- 
chines is more than a quarter of a mile long and the 
minimum cost of the mill is almost §25,000,000. Only 
the prospect of a mass market justifies production on 
this vast, but highly economic basis. 

The wasteful geographical distribution of produc- 
tion is shown by the agricultural policies of Italy, 
France and Germany. 

In the 1930’s, when lard sold for less than 8(i a lb. 
in the United States, it cost 32 if a lb. in Germany. 
In Italy and Germany imports of wheat were ba nn ed 
and its production at home was heavily subsidized. 
By the middle of the 1930’s, wheat sold for $1.55 a 
bushel in France, $1.97 in Czechoslovakia, $2.29 in 
Germany, and $2.47 in Italy. At the same time the 
United States and the other efficient world pro- 
ducers and exporters (Canada, Australia and 
Argentina) were restricting production and were 
unable to average more than about 75f a bushel for 
their wheat. 

Economic unity in Europe must ultimately mean 
a freedom to trade not greatly different from what 
we have within the United States. Given economic 
unity and the large markets which go with it, effi- 
cient mass production will develop. With Europe 
receiving cheap supplies of such staple foods as 
wheat, pork, lard and dried fruits from overseas, 
European farmers can prosper by specia l iz in g in 
producing fresh foods — butter, cheese, eggs, fruits, 
vegetables. 

Then European agriculture will be more prosper- 
ous producing its specialties, and our agriculture 
(and that of the other great efficient surplus-pro- 
ducing countries as well) will have greatly ex- 
panded markets for our staples. 

With a cheaper food supply for Europe— yet one 
yielding a better price for our agriculture— Euro- 
pean labor will live better. Labor now used uneco- 
nomically for agricultural production will be re- 
leased for industry. With big machines and semi- 
automatic processes European labor can produce 
more steel, automobiles, furnaces, plumbing and 
electrical appliances to advance its standard of liv- 
ing in coming decades, as the United States has 
done in past decades. 

A rising standard of living in Europe will bring 






Europeans to view peace with optimism and hope. 
And world trade grows as confidence and prosperity 

How would a Europe which possesses economic 
unity appear to us on this side of the Atlantic? 

It would be a prosperous Europe that would have 
strength in its advancing industries, but as the single 
great agricultural deficit area of the world, it would 
be dependent upon overseas supplies for vital agri- 
cultural staples. This dependence upon overseas 
agricultural supplies would be greatest for indus- 
trial Germany. Some people believe that a strong 
Europe would be a threat to world peace. More 
important, however, is the fact that a strong and 
prosperous Europe would not be a frustrated Europe. 
It would have found a way to achieve a rising stand- 
ard of living. Furthermore, a prosperous Europe 
would, economically, be a dependent Europe be- 
cause, although the European industrial worker 
would use more and cheaper food, he would have 
it only as long as he maintained the peace. 

A prosperous Europe would be of special advan- 
tage to American agriculture (if we do not keep on 
pricing ourselves out of the market) and of great 
advantage to American industry. 

The British policy of buying agricultural staples 
from abroad, for example, made her, a nation of 
only 45,000,000, the purchaser, in 1937, of $250,- 
000,000 of all kinds of agricultural products from 
the United States. In the same year the rest of 
Europe (exclusive of Russia) , with a population of 
325,000,000 purchased only $300,000,000 of our agri- 
cultural products. But with more sensible organi- 
zation of its agriculture, Europe could be expected 
to buy more than one billion dollars of agricultural 
products from us. 

By far the greatest market for an expanded Euro- 
pean industry will be Europe itself. 

For American industry, there will be growing 
markets in Europe as industry expands. Experience 
shows that the trade between different highly indus- 
trialized areas is large. This country’s biggest export 
markets have been with its keenest competitors — 
Britain, Canada, Japan, France and Germany. 

Before the war, Europe, with two and one-half 
times the population of the United States, had only 
one-sixth as many automobiles. 

If Europe (exclusive of Britain and Russia) were 
to motorize proportionately, it would need 75,000,000 
automobiles. With normal depreciation this would 
ultimately mean 10,000,000 cars to be produced an- 
nually to replace worn out cars. 

If one still wonders about the immense number of 
things Europe might produce for herself, let him 
calculate the highway expenditures, the filling and 
repair station businesses that must be equipped and 
maintained; and the doubling of the steel production 
that would be required to make the automobiles 
themselves and to reinforce with steel even a mod- 
erate amount of additional concrete highways. 

Another example is the electrification of Europe. 
With two and one-half times our population Europe’s 


consumption of electrical energy would be 175 mil- 
lion electrical H.P., if the European worker were to 
have the advantage of as many HP. as the Ameri- 
can. Yet, just prior to the war, Europe’s installed 
operating capacity was only about 40 per cent of 
this figure. 

* * * 

What has been sketched for Europe is actually 
much more nearly a page from the economic history 
of the United States than it is mere prophecy about 
a desirable future for a Europe at peace. But how 
can it be achieved? And what is our part to be in 
helping to bring it about? 

Economic unity can be provided for the sovereign 
states of Western Europe by the peace treaty or 
treaties adopted at the end of the war. The pro- 
visions for securing economic unity in Europe 
should specifically cover: 

L Substantial freedom for persons and enterprises to do 
business anywhere in Europe. 

2. Reasonably free movement throughout Europe of persons 
for employment, recreation and education. 

3. Greatly increased freedom of trade: 

a. Within Europe — through the application of a Europe- 
wide agreement reducing the tariffs among all Euro- 
pean countries to a maximum of 10 or 15 per cent. 

b. With the rest of the world — through reduction of 
European tariffs on goods bought from overseas. This 
would call for generally lower levels on manufactured 
goods, and for the removal (after a reasonable period 
of progressive reduction) of tariffs on all agricultural 
foodstuffs and most industrial raw materials. 

4. A special currency provision requiring as nearly as prac- 
ticable complete currency stabilization for all countries of 
Western Europe among each other. 

5. Creation of an agency (with adequate revenues) through 
which all Europe-wide business and other affairs affected 
by these agreements would be administered for a mini- 
mum period of twenty-five years. 

This would permit the economic unity of Europe 
to be substantially achieved. During this period, 
assistance in a dminis tering the provisions would be 
given by officials of the United Nations. 

Near the end of such a period arrangements could 
be made for a vote in the European countries on 
whether or not to continue the “unification provi- 
sions.” If the vote were in the negative, the United 
Nations would have proper warning that additional 
safeguards would be necessary to prevent war. 

The suggestions made in t h is statement aim at 
securing economic unification of Europe and thereby 
promoting the possibilities of permanent peace in 
Europe. 

The realization of these possibilities throughout 
the postwar years requires a freely expressed public 
opinion in Europe to guide all who share the 
responsibility for bringing peace to Europe and to 
the world. 



President McGraw-Hill Publishing Company , Inc. 
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. . HOIJUAILLE takes them all 


The job of an airplane shimmy damper is to absorb shocks. 

Sounds simple — but actually it involves many engineer- 
ing complications. When shimmying forces go on a rampage, 
they fluctuate violently, but the damper must keep nose or 
tail wheels running straight and true . . . and in any extreme 
of temperature. 

A tough problem! But the Houdaille* Hydraulic Shimmy 
Damper provided a conspicuously successful solution on 
America’s foremost bombers, fighters and cargo planes. 

Houdaille installations — on millions of motor cars and 
trucks, on high-speed streamline trains, on scores of special 
applications — date back to World War I when they cushioned 
the recoil of heavy guns. 

All this experience is ready for many new applications of 
the exclusive Houdaille double-acting hydraulic principl' 
in the peacetime world of tomorrow. 

•Pronounced-Hoo-dye 

HOUDAILLE-HERSHEY CORPORATION 

GENERAL EXECUTIVE OFFICES: DETROIT 


MANUFACTURERS OF PRECISION PARTS AND EQUIPMENT FOR THE AUTOMOTIVE ... AIRCRAFT 
. . . RAILWAY. . . MARITIME . . . ELECTRIC REFRIGERATION . . . RADIO AND OTHER INDUSTRIES 
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A Homelite Portable Generator isn’t 
too fussy how you treat it or how you 
use it. Just give it some gasoline 
with a proper mixture of oil and it 
will work all day and night. It will 
ork in rain, snow, sleet or heat 
and furnish all the electric pow- 
er you need for operating 
powerful, flickerless flood- 
lights or handy electric tools. 


It eats the same grub as planes 


And likes it! . . . Yes, a Homelite Portable Generator can be 
operated on high octane, highly leaded aviation gasoline. No 
special diet is necessary . . . even 100 octane gas, the fuel of 
planes, can’t harm a Ilomelite’s built-in gasoline engine. 

The simple reason is this . . . the Homelite two-cycle engine has 
no exhaust valves to burn out. That’s right ... no valves to foul 
with lead or carbon ... no valve seats to reface. Its only valve is 
a simple rotary valve that governs the flow of fuel. 

This, plus automatic voltage regulation, a lubrication svstcin 
that supplies fresh, clean oil at each revolution, are some of the 
many reasons why thousands of rugged Homelite Portable Gaso- 
line-engine-driven Generators arc working in and around our 
military planes everywhere. 


HOMELITE CORPORATION 
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PN Needle Bearing Minimizes 
Friction in Aircraft Pulleys 



DOUBLE ROW PN TYPE BEARING 
OFFERS MANY ADVANTAGES 
IN PULLEY OPERATION 

The double row PN Needle Bearing 
has a friction coefficient favorably com- 
parable to that of other anti-friction 
bearing types and offers several other 
outstanding advantages to meet all air- 
craft pulley requirements. 

Fully conforming to all requirements 
of AN-FF-P-796 Specifications, this 
Torrington Needle Bearing offers these 
plus features in addition to superiot 
anti-friction operation (illustrated in 
the accompanying graph): 

(1) Design; Double rov> of ball-end 
type rollers reduces friction under 
side loads. 

(2) Stability: Double r 
greater stability t< 
the deflectional 
operation. 

(3) Weight Saving: A 1 


w of rollers gives 
operation under 
itress of pulley 




Aircraft pulleys equipped with this 
Needle Bearing are now available in a 
range of sizes to meet your require- 
ments. Ask your regular pulley sup- 
plier for further information or write 
our engineering department for addi- 
tional data. Copies of test results on 
anti-friction performance characteristics 


of the double row PN Needle Bearing 
under all types of conditions are avail- 
able on request. Send today for a set 
for your engineering files. 


5 * 


(4) Capacity: The full complement of 
small diameter needles provides 
ample capacity for all standard gov- 
ernment and individual company 
requirements. 

(5) Lubrication: The enclosed design 
provides for ample lubrication— 
without excess grease to impede 
action at low temperatures. 

(6) Cost: The simplicity of design of 
the double row PN Needle Bearing 
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From blueprint to bomber, fighter, or I rail sport plane, 
Bendix landing gear is under the constant supervision 
men with the broadest experience in this highly 
specialized field. 


One outstanding advantage provided by this experi- 
enced personnel is the forethought shown, at every 
stage. Strains, shocks and performance requirements 
accurately foreseen— and the ability of the landing 
gear to meet them is predetermined in a series of prac- 
tical tests in the best-equipped laboratories available 


sums up the dominant charac- 
teristics of this fine product of Bendix Creative Engi- 
For proof, simply check the list of manufac- 
vho rely on Bendix landing gear for safer, easier 
ake-offs and landings. 
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EDITORIAL 


Research Can Keep the Peace 


with Germany approaches its end. 

▼ When that end comes, however, we 
should be fervently thankful but not jubilant 
lest we forget that there is yet another war to 
be won. 

These victories in these wars are the most 
important events in our lifetime. They repre- 
sent the very narrowest escape from catas- 
trophe that the civilized world has vet experi- 

But this escape does not preclude the possi- 
bility of our extinction a.t some future time. 

It is a sad commentary on what we call 
human intelligence that we should suspend the 
use of our brains long enough for a demented 
paperhanger and a few roustabouts to get so 
well started toward running the world. It is 
an unhappy prospect for the future that our 
great minds have not advanced beyond those 
of infants who build ornate castles out of 
blocks for die supreme satisfaction of knock- 
ing them apart. It is dismal to contemplate 
that man has devoted his greatest efforts and 
his highest ingenuity to the methodical de- 
struction of his fellow men and of the monu- 
ments mankind creates. 

Yet there is one conquest by man that 
transcends his wars, which are paltry by con- 
trast. And here there are no breathing spells 
between the battles. This is the everlasting 
struggle of mankind to isolate and harness na- 
ture’s forces — a never-ending fight which has 
now reached the threshold of an era in which 
superhuman forces arc to be unleashed. 

E om the viewpoint of war, the robot 
irplane, the atomic bomb, the electronic 
devices that enable us to see through fog and 
darkness are only symbols of deadlier things to 
come. But they are sufficient to enable us to 
foresee that neither darkness nor distance, nor 
any other medium of protection yet devised by 
man can save us from the future, possibility of 
annihilation if these and other devices are in 
the wrong hands. 


Twice in a quarter-century this nation has 
become involved in conflicts for which it was 
unprepared. The current war is being won be- 
cause of a succession of miracles in its earlier 
stages. Where would we be now if Hitler had 
kept on from Dunkirk? What would our 
Continental invasion have cost in time and 
lives if German robots had descended upon 
England two weeks earlier when ports were 
jammed with men and ships? 

T he world has grown too small, the 
weapons in men’s hands too deadly for 
us to relax after victory. In fact we must never 
again relax with dependence upon Providence 
and our allies to protect us. We must pre- 
serve our armed forces at a strength sufficient 
to command the respect and the awe of all 
other nations. We must supplement those 
forces by an armament industry sufficiently 
large and effective to provide them with any 
possible need. We must remain in the fore- 
front of technological research and develop- 
ment so that our weapons are always a little 
more deadly than those of anyone else and so 
that we have effective antidotes for all 
weapons. 

On page 114 is a pointed article written 
by two men who know whereof they speak — 
a soldier and a manufacturer of fine aeronau- 
tical equipment. Both of the authors are men 
of rare foresight and students of world in- 
dustry. They tell us with clarity and straight- 
forwardness what must be done if America is 
to avoid future defeat. 

Take time out to read that article and re- 
flect upon it in the privacy of your home. If 
you have sons or daughters in this war or if 
you have children below military age, think 
what research for security means to their fu- 
ture. Then resolve to do your part to make 
this, country secure for the coming generations 
of Americans. 


" Editor 
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Knowledge and experience are fundamental requirements 
for winning wars. So, say these eminent men, let us keep 
from having wars by making sure we have — 


RESEARCH FOR SECURITY 


By MAJ. GEN. FOLLETT BRADLEY, USA (Ret.), and 

R. E. GILLMOR, President, Sperry Gyroscope Co., Inc. 


Propaganda is the dissemination of 
particular doctrines or principles. 
The particular principles for which we 
stand arc based on our belief that unless 
American scientific research and indus- 
trial preparedness is kept on a “paying 
basis," there will be another war — in 
which the United States will be defeated. 

It is not within the scope of this article 
to discuss the many causes of war. We 
mention only that human nature is much 
the same today as it has been ever since 
man first began to leave records. Wars 
will continue to recur until human nature 
changes or unless positive and effective 
steps are taken to prevent them. There 
is no hope for an overnight change in our 
nature but there is much hope that the 
international organization now being de- 
veloped may prevent war if — and only if 
— it is kept everlastingly implemented. 

The evolution of social organization is 
much slower than the evolution of weap- 
ons depending, as they do, on scientific 
knowledge. It is significant that all plans 
now being discussed to prevent war in- 
clude as a major feature armed force or 
the threat of armed force under benevolent 


control. Dependence alone on peace 
treaties and international good example 
lias been succeeded by a more realistic 
approach. 

World War II, like World War I, will 
be succeeded by international frustrations, 
tensions and ambitions which will create 
the conditions for another war, and which 
will lead to war unless the facts be realis- 
tically faced. We cannot now foresee how 
the peoples of the world will realign 
themselves or what economic or ideolog- 
ical conflicts will arise in the future. 
But we do know that war has always been 
the means of resolving such conflicts. 
We know that international organization 
and moral force alone will not deter future 
would-be world conquerors from starting 
another war. 

The people of the United States must 
be particularly certain that their security 
is assured. It has become obvious that a 
slow war cannot win against the United 
States. The world has twice learned that 
if the United States has sufficient time 
in which to prepare for war, she cannot 
be beaten. In World War I, it was ap- 
proximately 18 months from the declara- 
tion of war against the central powers be- 


fore American might was felt on Euro- 
pean battlefields. Although our productive 
capacity had been increased in some re- 
spects by foreign orders prior to our entry 
in the war, we fought that war with can- 
non and airplanes made by and purchased 
from our allies. 

In World War II it was more than two 
years from the beginning of the war in 
Europe, and more than four years from 
the beginning of the war in China, before 
the United States entered the conflict 
During much of this time American in- 
dustry had partially prepared for war 
production through foreign orders for war 
material and equipment In spite of this., 
headstart however, American forces were 
not able to gain the initiative until over 
a year after Pearl Harbor. 

Germany knew before starting this war 
that she could not win if the United States 
were permitted to bring the full power of 
her might to bear. Germany devised her 
blitzkrieg and planned to win before the 
United States could make her influence 
felt. Airplanes, tanks, rapid transporta- 
tion and good communications made pos- 
sible the lightning war which nearly suc- 
ceeded for Germany in 1940. Except for 
Germany's blunders, her lightning war 
would have been successful at that time. 

Since the future Napoleon or Hitler 
will be sure that the ponderous might 
of the United States is suddenly crushed 
before it can gather momentum, the best 
hope for a lasting peace is preparedness 
by the United States to defend her secur- 
ity, and world knowledge that the United 
States is so prepared. 

If there still be people who think the 
Atlantic and Pacific Oceans afford secur- 
ity to the United States, and if they be- 
lieve that lightning war cannot be waged 
against us, let them realize that sufficient 
scientific knowledge exists right now to 
develop and produce weapons which could 
completely paralyze this country within 
a few hours. If any nation should devote 
from five to ten years of preparation 
thus to destroy the United States, she 
could do so — unless adequate controls and 
counter measures are provided. 

General scientific knowledge in peace 
time is rapidly disseminated throughout 
the world by scientific papers, technical 
magazines, patents and other media. It is 
impossible, and in fact undesirable, to 
prevent the free exchange of such knowl- 
edge which can be gained only through re- 
search. Just as the airplane today is 
either a peaceful instrument of civiliza- 
tion or an infernal engine of war, so the 
development of other machines and de- 
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from knowledge now at hand, the robot 
bomb which has caused so much damage 

people who think the Atlantic and Pacific 

develop and produce weapons which could 
completely paralyse this country within a 


vices may be peaceful or harmful depend- 
ing on the line of development or the 
application of the pure knowledge in- 
volved. 

As one example of the sinister develop- 
ment and application of innocent scientific 
knowledge, there is the robot bomb. But, 
compared to what could be developed from 
knowledge now at hand, the robot bomb 
which has caused so much damage and 
heartache in England is a crude and unre- 
liable weapon. 

New and monster rocket torpedoes 
could contain many tons of explosive. 
They could be launched from platforms 
thousands of miles away and navigated 
without human pilots to the general vicin- 
ity of their targets. Upon arrival in the 
general vicinity other devices in each tor- 
pedo would take over and guide it to a 
still smaller area enclosing its target Still 
another device would finally plunge the 
bomb against its specific target such as 
Grand Central Station in New York, the 
Willow Run plant, or the Navy Yard at 
Bremerton on Puget Sound. 

If any nation had the time, the oppor- 
tunity and the will to develop such engines 
of destruction, it could prepare and launch 


1.000 — 10,000 if need be. Launched from 
another continent and timed to strike pre- 
cisely at a pre-determined instant, they 
could paralyze centers of manufacture, 
transportation, communication and war 
supply throughout the United States. 
They would be accompanied by thousands 
of large long-range air transports with 
loads of infantry, artillery and auxiliary 
troops to consolidate the advantage of the 
initial strike — and the war would be over. 

For more than 100 years up to Dec. 7, 
1941, the United States had never fought 
a defensive war. She will never fight a 
defensive war if she has the means to take 
the offensive. In this most terrible of all 
wars, she did not have the means for 
over a year. We must never again be 
caught like that. We must have weapons 
more modern and more destructive than 
those of any other nation. 

The authors are not war mongers or 
“merchants of death” nor are we alarm- 
ists. We only know that, from the purely 
scientific point of view, such automatons 


as we have sketched arc much less vision- 
ary than were — say, ten or fifteen years 
ago — the wonders which we today accept 
as commonplace. We know that knowledge 
now exists to devise other weapons equally 
sinister and deadly. 

We wish to spread our belief that the 
only way for the United States to be se- 
cure is through intensive scientific re- 
search and readiness for immediate pro- 
duction. Whether we use the weapons we 
develop or merely hold them as a . deterrent 
force in being, it is essential for us to 
develop them in order to devise and de- 
velop the remedy. 

It is said, usually complacently, that 
every new weapon has its antidote or 
counter measure. That statement is true, 
but complacency has no place in the con- 
templation of the rubble heaps and man- 
gled bodies of robot-bombed London. The 
development of the counter measures 
takes much time — and time is the one 
irreplaceable factor in war. 

(Turn to page 303) 
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PUT THOSE SURPLUS PLANTS 
TO WORK 


Here's a practical plan — based on successful experience — to help 
provide postwar jobs and business opportunities in the American 
way. It presents a challenge to the industrial and civic leadership 
of every war-plant community. 


By CLINTON R. HARROWER 


F ar from becoming idle and burden- 
some while elephants in peacetime, 
our war-built plants — each of which 
contains all the elements of valuable na- 
tional assets — can make a contribution in 
providing jobs in the postwar world. 

A movement fast gaining momentum in 
England just before the war gives a clue 
to the solution of our surplus plant prob- 
lem. This was the development of what 
was there called the trading estate. The 
term becomes more comprehensible here 
if we Americanize that word "trading" — 
to make it business estate, in short, a 
large area devoted to business. 

First, what was meant by trading estate 
and what was its purpose? 

The trading estate first appeared in 
British industrial life about half a century 
ago, but it wasn’t until the depression of 
the '30's that it came into prominence as a 
means of combatting unemployment. The 
estate idea is based primarily on the fact 
that a great number of potential small em- 
ployers came to be employed by others. 
They are men having sound ideas for 
manufacture or business but have never 
been able to strike out for themselves be- 
cause they lacked the financial resources to 
set up manufacturing and marketing facili- 
ties. If these facilities are made available 
to them they will create jobs for others 
and, if enough of these can be brought to- 
gether in a certain association of effort. 


together they can afford facilities which 
normally would be associated only with 
big enterprises. 

Purpose of the trading estate is to give 
these potential industrialists a chance to 
get started, and the results up to the out- 
break of war in 1939 were distinctly 
worthwhile. 

For intsance, Team Valley, located near 
Newcastle, England, and managed by the 
North Eastern Trading Estates, Ltd., 
was organized in May, 1936. Its first step 

a parcel of land of approximately 700 
acres — strategically situated with respect 
to labor supplies, raw materials, trans- 
portation, and markets. It then set out 
to provide manufacturing facilities for 
those who could use them profitably. 

To do this, its architects designed 
"standard” factories to be rented to in- 
dustrial tenants. These were completely 
equipped factory units erected on the 
estate. The tenant had merely to move 
in his machinery and start to work. 
Architects were always ready to discuss 
special problems so that, in effect, the 
tenant had a tailor-made factory. 

The standard factories came in three 
sizes (6,000, 8,000, and 12,000 sq. ft.) and 
were rented on a yearly lease. Rents 
were kept as low as possible — a 6,000-sq. 
ft. plant being available at approximatelv 
$1,125 per year while 12,000 ft. could be 


had for $2,125. There were also tiny 
units available oi only 1.500 sq. ft. with 
several units in the same building. These 
went on a 2-yr. lease at about $5 per week. 

If the standard factories did not meet 

prepared to build special facilities designed 
in accordance with the special needs. 
These went on a 7-yr. lease. 

Because it operated on a scale larger 
than any single tenant, the estate could 
offer the small factory operator the econ- 
omies and advantages normally possible 
only to a larger unit. For example, all 
coal. gas. electricity, and water consumed 
by the tenants was purchased through the 
estate. Buying in bulk made it possible 
for the tenants to effect important savings. 
Likewise shared was cost of railroad sid- 
ings, highways, and other services. 

The interest of the estate in the welfare 
of its tenants went still further. A central 
administrative building provided clubs 
and restaurants for directors and execu- 
tives. London banks established branches 
there to provide banking facilities. A 
telephone exchange, a labor bureau, and 
conference rooms were also supplied, as 
well as retail shops, show rooms, and 
hospital facilities. In short, a tenant moved 
into a fully equipped establishment with 
no commitment save that for his machin- 
ery and his annual rent. 

Once accepted by the estate, a 
tenant could even get financial assistance 
if he could show reasonable prospects, al- 
though such loans could not be used to pay 
off other bank loans and could be obtained 
only when the tenant had been turned 
down elsewhere. 

The estate's interest extended to the 
workers as well. Growth was planned in 
such fashion as to provide employees’ 
canteens, open lawns, and landscaped 
gardens in a definite ratio to the iactory 


space. In addition there were football 
and cricket fields, also a recreation center 
with a swimming pool, tennis courts, and 

In other words, the estate deliberately 
set out to make a garden spot out of an 
industrial area. To insure this, it exer- 
cised strict control over tenants, requiring 
premises to be kept neat at all times. 
Attention was being paid to neighboring 
real estate values. 

Up to the war, the trading estates were 
showing great promise. In the spring of 
1939, Team Valley had 131 factories com- 
pleted or scheduled, with 96 occupied. 
Predictions were being made that eventu- 
ally it would house 500 factories employ- 
ing 40,000 workers. 

Important was the wide variety of 
tenants attracted, providing a highly 
diversified industrial community. Here 
is a partial list of businesses at Team 
Valley: Potato chips, clothing, veneer 

plywoods, cellulose products, chemical 
products for the building industry, candy, 
laminated glass, fiber board containers, 
machine tools, toys, wooden wares, meat 
pies and sausages, motor car bodies, 
bottles, bakery, commercial photography, 
electrical engineering, "incorporated prac- 
titioners in advertising,” concrete rein- 
forcement metal, mining machinery, and 
even importers of fancy Continental 

The principle, of course, was modified 
to meet special conditions in various com- 
munities. One modification, to which we 
shall refer later, was known as the "nest 
(Turn to page 279) 
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Personal plane use and ownership 

can increase only when Mr. and Mrs. Public 

have plenty of places to land where they want to. 

of aviation points out just why we must have — 

MORE AIRPORTS 
FOR THE 
PERSONAL FLYER 

By CHARLES I. STANTON, CMI Ae^nautlc Administrate 
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Our Navy Builds 
FLAT-TOP MASTERY 


By REAR-ADMIRAL E. L. COCHRANE, USN, CAM of the Bureau of Ship s 


By first punching the foe off balance and now smashing his last 
holds on the ocean, our aircraft carriers have proved modern 
speeders of Victory. Here "Buships" chief details how we've come 
from a mere seven to more than a hundred of these sky-sweepers. 


D 


ecember 7, 1941, the United States 


riers, the Lexington, 
Saratoga, Ranger, Yorktmvn, Enterprise, 
II 1 ' asp, and the Hornet, also the small 
escort carrier, Long Island. Of these the 
Lexington, Yorkioum, Wasp, and Hornet 


those veterans lost, however, there has 
been built and are now at sea, nearly 30 
replacements (including the escort carri- 
ers transferred to our allies). 

In the two and a half years since Pearl 
Harbor, the number of carriers on hand 


(excluding the 38 transferred by lend- 
lease to the British) has been increased 
to 90. totaling more than 1,400,000 tons. 
During this same period the combatant 
vessels of our Navy in all categories have 
more than tripled — going from 345 ves- 
sels, totaling 1,382,755 tons, to 1071 units, 
totaling 3,434,762 tons. 

With the outbreak of war and follow- 
ing the heavy carrier losses in 1942. the 
desperate need for carrier strength in the 
Pacific and the growing demands for 
fighter transports pushed six vessels of the 
aircraft carrier program into top priority. 
With first call on the nation's scarce 



Curtiss SB2C's to carry the offense to the enemy; countless 20-mm.'s to 
keep him away from the carrier. These are two elements going to build 


up unparalleled^ sea-borne ojrpower, two elements which are result of 
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materials and components, the inaugur- 
ation of shift work, and the seven-day 
week, actual completions surpassed even 

Carriers thus got off to a good start 
and remained at the top of the pyramid 
until May 1942 when the joint Chiefs of 
Staff gave an over-riding priority of land- 
ing craft for the North African invasion. 
Even when the first landing craft program 
expanded into another, the carriers con- 
tinued to have the nod over the great bulk 
of larger naval vessel construction. 

The completion of the Essex only 17 
mo. after keel laying, and the comparable 
building periods for the new Yorktown 
and Intrepid as compared with initial 
estimates of three to four years, bespeak 
the effectiveness of the wartime efforts 


by this position of priority. The pushing 
up of the destroyer-escort program to top 
priority in the fall of 1942 to meet the 
growing submarine menace had little 
effect on the carrier program because by 
that time the large proportion of the 
necessary materials had been procured. 

The big push on carriers came largely 
in 1942, but the full results did not show 
up until the late spring of 1943. Fortu- 
nately the preliminary designs and the 
contract plans for the E.w.v-class car- 
riers had been started in 1939 following 
the Naval Expansion Act of May 17. 
1938, which authorized the expansion of 
the U. S. naval aircraft carrier tonnage 
from 135,000 to 175,000 tons. Although 
this was not implemented by contractual 
authority and appropritions for the con- 
struction of one large carrier until the 
regular Navy Appropriation Act of 1941 
was approved on June 11, 1940, those 
charged with the Navy's shipbuilding 
had already gone earnestly to work. 

Innumerable studies were made, tests 
were run on proposed carrier designs, 
models were towed, and details were 
refined and improved. Because of this 
advance work the Bureau of Ships had 
contract plans prepared and was ready 
when the 11 and 70 percent expansion 
programs followed in June and July, 
1940, closely after the “go ahead" had 
been given for the first of this class. Be- 
fore the actual contract was let for the 
Essex to be built at Newport News Ship- 
building & Dry Dock Co., it was de- 
cided to increase the contract to three 

It is fortunate for the Navy's program 
that the general board of the Navy had 
considered and approved the preliminary 
plans prepared by the Bureau of Ships 
for use in the event that it was decided 
to convert any of the Cleveland- class 
light cruisers into aircraft carriers. There 
leas difference of opinion in the Navy 
on this scheme. Adm. H. E. Stark, USN, 
then chief of Naval Operations, was one 
of the farsighted exponents of this type 
which is now proving very valuable. 
With the plans provided by the Bureau 
of Ships, the New York Shipbuilding 
Co., was able to convert and complete 
what would have been a cruiser into a 
carrier by Jan. 1st, 1943, less than a year 
after the company received the contract 
plans for the conversion. 


Before the end of 1943, all of this class 
were completed by New York Ship and 
had been commissioned as aircraft car- 
riers some 20 mo. before the last vessel 
had been Scheduled for completion as 
a light cruiser. The speed of this per- 
formance was due in part to over-riding 
priorities for materials established for the 
first two vessels, but in the main to the 
enthusiasm and energy with which the 
shipbuilders did their work. 

CVE Program 

The long building periods experienced 
in completing pre-Essex large aircraft 


carriers, coupled with the growing needs 
of our allies for aircraft transports and 
for other purposes led the Navy early in 
1941 to experiment with the installation 
of a flight deck on one of the rapidly 
multiplying C-3 type Maritime Commis- 
sion ships and their quick conversion 
into the now famous "baby flat-tops." 
The shortage in merchant tonnage at 
this time, however, prohibited any large 
scale conversion program until the actual 
outbreak of war. 

In addition to the pre-Pearl Harbor 
conversion of the C-3 SS. Mormacmail to 
the CSS. Loitff^fftmd, the Navy by the 
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material, such as catapults, arresting 
gear, armament, etc., was furnished by 
the Navy. The SOth CVE was accepted 
by the Navy on July 8. 1944. 

Design Procedure 

In peacetime the Bureau of Ships sub- 
mits, for the approval of the General 
Board, preliminary designs or "spring 
styles" of the types of naval ships being 
considered for the building program. In 
wartime the initiative generally comes 
from the needs of the Fleet. The chief 
of Naval Operations, with the approval 
of the Secretary of the Navy, may direct 
the Bureau of Ships to construct certain 
vessels and may establish their required 
characteristics if there are no approved 
characteristics which satisfy the need. 

Operations may, for example, direct 
that the vessel carry a stipulated number 
of planes, have a large enough deck 
and vessel speed sufficient to fly-off and 
fly-on a certain type of aircraft. The Bu- 
reau of Ships prepares preliminary draw- 
ings incorporating the general character- 
istics, checks them for stability, etc., and 
presents them to operations and the gen- 
eral board, members of which consider 
them and indicate any further changes 
they consider necessary. 

The design people then make the indi- 
cated changes, develop the design in 
consultation with the other Bureaus, 
build and tow a model, study the struc- 
tural stresses, and work up a set of 
contract plans. These plans will be 
cleared again with the Office of the chief 
of Naval Operations and — for a carrier — 
with the Bureaus of Aeronautics and Ord- 
nance. This procedure is repeated until 
a satisfactory design is evolved. Thus, in 
effect, the operational forces submit a 
broad outline of the job the vessel must 
do and rely on the technical Bureaus 
(here the Bureau of Ships, the Bureau 
of Aeronautics, and the Bureau of Ord- 
nance) to fill the bill. 

Problems of Carrier Design 

Carrier design and construction must 
not only meet the exacting requirements 
involved in all combatant ship construc- 
tion, but they must incorporate the essen- 
tials demanded by Navy's flying arm 
and carry the approval of the Bureau of 
Aeronautics on the features that affect 
the vessel’s effectiveness as a mobile air- 
field. The carrier must have as large a 
deck as possible at a height above the 
water that will insure dryness. It must 
be fast enough for planes to fly off and 
on during the maximum proportion of the 
time, and it must have the required mo- 
bility to effect surprise attacks and suc- 
cessful withdrawals after the attack. 

Another construction problem is to find 
space not only for the ships’ officers and 
crew, which are as numerous on an Essex- 
class carrier as on a North Carolina- 
class battleship, but in addition to make 
room for the additional aviation per- 
sonnel and their planes and equipment 
The requirements for avigational and ship 
control, gunnery control, and flight opera- 
tions control has made the island or con- 
(Tiim to page 309) 


Demands for the baby carriers for es- 
cort and other duty, as well as the vastly 
growing needs for more aircraft transport 
capacity, brought Henry Kaiser into the 
carrier picture in May 1942. A special 
class of airplane transports, which are 
in fact complete escort carriers, since 
known as Kaiser Carriers, was designed 
from the keel up. 

This was a Maritime Commission con- 
struction project with the Navy acting as 
consultant on purely naval matters. Naval 


Need lor carriers was so great that even cargo vessels were converted. Resell ol this Navy- 
industry adaptability was quick acquisition of what hos proved potent weapon, the now-famous 
" baby Rat-top." ( All official U. S. Navy photos) 
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AMES LABORATORY 
CROWNS NACA PROGRESS* 


By DR. WILLIAM F. DURAND, 

Professor Emeritus, Stanford University; 
Member, National Advisory Committee tor 
Aeronautics and National Research Council; 
and Honorary Fellow, Institute of the Aero- 

Laying the basis for future ac- 
complishments in aeronautical 
science, the Advisory Commit- 
tee's Moffett Field installation 
attests great achievement won 
by hard effort. 


O F THE NUMEROUS PROGRESSIVE STEPS 

which American aviation is mak- 
ing in these present notable years, 
surely none is more striking than the 
achievement of the Ames Aeronautical 
Laboratory at Moffett Field, Calif. 

In these superb facilities we have pro- 
vided a foundation for major developments 
which are to come. Yet it is only by 
marking the painstaking efforts through 
the past decades that we gain true per- 
spectives of this accomplishment 
Accordingly, I wish to take this oppor- 
tunity to consider the role of the National 
Advisory Committee for Aeronautics — to 
relate how it came into being, to touch 
briefly upon its functions, and to high- 
light the extent to which it has grown 
in modern days from its very modest 
beginnings in 1915. And in these consid- 
erations we pay tribute to the distinguished 
scientist — the late Dr. Joseph Sweetman 
Ames — whose great contributions to the 
work of the Committee and to the cause 
of aeronautic science are memorialized by 
the Laboratory at Moffett Field. 

It appears safe to say that 35 yr. ago 
there could have been no one whose vision 
could have encompassed the vast extent of 
the domain which air transport has since 
thaftime acquired, both for the purposes 
of war and of peace. Nevertheless, both 
in this country and in England and con- 
tinental Europe, there were already com- 
ing from men of vision, some gleams of 
this future growth, and coupled with this 
a steadily deepening appreciation of the 
essential need for careful and systematic 
scientific studies of the manifold problems 
connected with this new mode of trans- 

Growing out of these convictions there 
was organized in England in 1909 an 
official scientific body under the presidency 
of Lord Rayleigh, the function of which 


was to undertake and carry on studies of 
this character. 

Foundation of this committee was, of 
course, known in the United States, al- 
ready conditioned for a response to such 
stimulus by the earlier scientific pioneer 
work in this country. And so, in the 
closing years of the Taft administration, 
and with a view to the exploration of these 
broad questions, the President, at the in- 
stigation of a few scientists headed by 
the late Dr. Charles D. Walcott, then 
secretary of the Smithsonian Institution, 
called a conference in Washington of 
scientists who were assumed to have 


some competence in matters relating to 
the problems of flight 
The general situation in the United 
States with regard to the study of these 
problems was discussed, importance of 
the problems was evaluated, and various 
conclusions were reached. It developed 
later, however, that in calling this con- 
ference President Taft had exceeded his 
legal authority and the findings and con- 
clusions of this conference were devoid 
therefore oi official effect. 

Shortly after, however, in the early 
years of the first Wilson administration, 
{Turn to page 263) 



(left ot center in this photo) has 80x40-tl . throat capable of testing croft with spans up' to 
75 ft., and measurements can be made ot lift forces ol 180,000 lb. and drag forces ot 32,000 
lb. In foreground at right is 7x10-ft. tunnel, and directly behind it is 16-ft. tunnel and other 
facilities. Lower panel shows six propeller drive units ol 80x40 funnel. Each has 6,000-hp. 
Weslinghouse motor, and together they circulate. 24,000 cu. It. of air through huge structure. 

two 13,500-hp. General Electric motors power fans which can develop wind surpassing 600 mph. 
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MARKETING 


HOW WILL POSTWAR 
PLANES BE SOLD? 


By JAMES A. WALES, JR., Assistant to General Manager, 

Aircraft Div., Fairchild Engine & Airplane Carp. 

To the aircraft maker, that "how" is packed with importance. For 
when V-day brings the grand scramble to land on Start-Selling Run- 
way, some mighty costly circling will face the manufacturer who 
hasn't already implemented a thoroughgoing customer-serving dis- 
tribution plan. This article details three ways to attack the problem. 



Caring for the customer is a major consideration. The author emphasises the fact that the 
plane buyer "spends a lot of hard-earned cash and has a right to expect some attention after 
getting his ship." Modern methods , he soys, must banish the old tendency of some salesmen 
"to run away from the customer immediately after the plane is delivered and the commission 


O FTEN HEARD today is a remark that 
goes something like this : “When 
this war is over, I'm going to sell 
airplanes and make some real dough — be- 
cause everybody will be flying, and I 
can cash in if I plan it right and get in on 
the ground floor.” 

In order to "get in on the ground floor" 
the prospective airplane "distributor” 
writes the manufacturers, explaining just 
what he plans to do and what a wonderful 
market his particular area will afford to 
the company receiving his enthusiastic 
letter. The volume of such mail has be- 
come so heavy that some plants have 
assigned one or more people solely to take 
care of these postwar inquiries. Each 
letter is answered courteously and the 
correspondence is filed by market areas 
and generally cross-indexed geographi- 
cally and alphabetically. 

Some manufacturers are even now mak- 
ing spot checks on the financial standing 
of promising prospects so that when the 
go-ahead signal is flashed, it will be only 
a matter of weeks before their distribu- 
tion systems will be ready to function full 
blast. 

Almost without exception the letters 
ask complete details on every postwar 
model which the manufacturer proposes to 
produce, including prices and plans for 
distributorship and dealership, as well 
as service and maintenance. Such letters 
have been received by many companies 
from Army privates overseas, Marines 
and Navy men. 

Oddly enough the bulk of this mail from 
service men comes from members of 
ground crews and not from the pilots or 
flight' crews. 

Yes, a tremendous desire to sell air- 
planes certainly exists — even though the 
expected airplanes do not! Of course, 
these would-be dealers and distributors are 
seeking the "fastest selling" line. And the 
craft leading the line, they hope, will be 
a miracle plane which will back all com- 
petition off the map in its appeal to the 
prospective private owner. Meanwhile, 
thousands upon thousands of words have 
been printed in the press about the "won- 
derful superplanes of tomorrow," hence 
the public is in a tailspin of enthusiastic 
expectancy. 

Surely, there will be plenty of planes 
to sell when the war is over. We’ve 
learned to turn ’em out like flapjacks. 
But the airplanes which are produced for 
the private pilot will have to do what the 
customer expects of them if they are to 
sell in quantities consistent with the prices 
which some manufacturers have already 
predicted. 

Today every forward-thinking aircraft 
engineer is scratching his head trying 
to figure how to make a horsepower carry 
more weight faster. These fellows are 
striving for higher performance, less noise, 
more comfort, easier entrance and exit 1 
and, in general, more utility in the private 
planes of tomorrow. Assuming a normal 
improvement in design, we are certain to 
have planes soon after the war which will 
appeal to the private owner far more than 
those to which we became accustomed 
before the war. But just how near they 
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will come to the elaborate predictions now 
being made for them remains to be seen. 

Unfortunately there has already been 
so much over-selling that it will have an 
immediate effect upon the distribution 
problems which the industry will face at 
the conclusion of hostilities — an effect 
which will complicate a normal growth 
and tend to delay the complete success of 
any sound distribution plan. To sell an 
airplane, a dealer may first have to refute 
the prospect's erroneous conceptions of 
what that airplane will do for him. After 
all, the customer who feels he has been 
taken into camp will be of no true value 
to the dealer. Such a customer will just 
turn around and sell his ship, and private 
flying will lose another potential devotee. 

One of the biggest faults of prewar air- 
craft distribution was that some sales- 
men developed a tendency to run away 
from the customer immediately after the 
plane was delivered and the commission 
pocketed. However, those dealers who 
continued to cultivate owners found that 
it paid well. The buyer had spent a lot of 
hard earned cash, and he had a right to 
expect that he would receive some atten- 
tion after getting his ship. Over-selling 
in the way of unfulfilled service expecta- 
tions is just as dangerous as building up 
false impressions of the aircraft itself. 

Distribution — which definitely costs 
money — can, if properly executed, become 
an investment which will return big divi- 
dends in increased sales. But if improp- 
erly handled, it is the exact opposite— and 
no fooling. Among the manufacturers of 
the largest-selling private planes before 
the war, the usual practice was to allow 
the distributor a 25 percent discount from 
the list price. And the dealer was sup- 
posed to get a portion of this for having 
actually made the sale in his own locality 
and for handling details of all sorts rela- 

Sometimcs the dealer and/or the dis- 
tributor had "bird dogs” who furnished 
leads and who had to be paid off with a 
portion of the commission once the sale 
was put through. With extent of their 
contribution the criterion, some dealers 
would get no more than 10 percent, while 
others might get up to 23 percent. 

In several instances the distributor was 
actually little more than a sort of district 
sales manager, taking care of the paper 
work, keeping an airplane or two in stock 
for quick delivery, and seeing to it that his 
dealers made the sales. Though the 
practice was approaching extinction when 
the war came, many dealers and even 
some distributors would make deals which 
involved a discount to individual pur- 
chasers just to underbid competition and 
sew up the tougher sales. If any questions 
were asked, the "tough customer" auto- 
matically became a "dealer” in his town, 
for the more planes of a particular make 
used successfully in one community, the 
more likelihood of their continued sale 
there in the future. And so, the first two 
or three buyers of a new make of ship in 
any community could occasionally name 
their price and get away with it. 

Usually the manufacturer was too busy 
(Turn to page 270) 
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THIS TIMKEN BEARING 

Carries io,ooo times 

ITS WEIGHT 

But strength is not the only quality of this special 
bearing. Its surface must be finished incredibly 
smooth to insure correct feathering. It must be 
to withstand a centrifugal load of more 
tons, yet permit the blade to swivel 
pitch is altered. 

It must take into consideration ( 
caused by inertia, heavy propelling 
scopic effects. And it must carry 
applied at long leverage, by a few 
sides of a base with only a 6 3 A" span. 

If you have a propeller feathering problem, we'll be 
glad to help solve it. Don’t hesitate to consult us. The 
Timken Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 

tapered Toller 'bearings 
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DESIGN ANALYSIS NO. 9 

THE FOCKE-WULF 190 


By JOHN FOSTER, Jr., Hanging Editor, "Aviation," and 

CHESTER S. RICKER, Detroit Editor, " Aviation," who also drew the Held sketches. 

Here is the most comprehensive engineering report ever published 
on the Luftwaffe’s top-ranking fighter, revealing for the first time 
many structural features and Nazi design theories. Presented with 
AVIATION'S inimitable wealth of detail and on-the-spot sketches. 
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G ermany’s Focke-Wulf 190 
presents an apparently strange 
combination of simple, yet 
sturdy, construction, paralleled by 
highly complex components. Analysis 
of the craft reveals, however, that it 
has been designed for the pilot and 
the field maintenance man. What often 
appears initially to be an unnecessarily 
complex small unit turns out to he a 
well designed, self-contained, and 
quickly removable component. 

Underlying theory of the entire de- 
sign appears to be to reduce field 
maintenance time to a minimum, as 
though the plane had been created with 
the idea that it’s quicker to get parts of 
the plane replaced than to repair the 
parts themselves. 

Then, too, the design is such that the 
craft can be built through widespread 
use of subcontracting or dispersal 
plants. The fuselage, for example, is 
comprised of two major components, 
the fore section extending from the 
firewall, or what the Germans call 
bulkhead No. 1, to bulkhead No. 8 aft 
of the pilot’s seat, and the aft section 
extending from bulkhead 8 to the 
empennage. 

The fore fuselage section is the heart 
of the plane and is, in effect, a double- 
deck box type structure, with the top 
section making up the pilot’s cockpit 
and the lower section serving as the 
fuel tank bays. 

The firewall, or No. 1 bulkhead, is 
built up of light sheet steel backed by 
sheet aluminum alloy riveted to built-up 
flanges extending from the two top 
forged engine mount fittings down to 
forged fittings which serve as attaching 
points for both lower side engine 
mounts and front wing spar. 

Longerons run aft from these four 
points to No. 8 bulkhead, where they 
are spliced to lighter ones in the aft 
section. Top longerons are lj-in. 
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wide U-sections made up of ft-in. thick 
aluminum alloy and serve as tracks 
in which the cockpit canopy travels. 
One hat-shaped stringer on each side, 
10J in. below the top longerons, make 
up the only horizontal stiffeners in the 
top part of the fuselage. Aluminum 
alloy sheet, riveted to the lower long- 
erons, forms the cockpit floor, sepa- 
rating it from the fuel tank bays. 

Bulkheads in the upper fore fuselage 
section are not uniformly spaced, nor 
arc they all of the same construction. 
No. 2, of conventional stamped flanged 
construction, is 12i in. aft of No. 1 ; 
No. 3. some 6§ in. farther aft. is di- 
rectly beneath the front windshield 
base. No. 4, also of conventional con- 
struction, is 10| in. farther aft. No. S, 
directly under the rear end of the fixed 
windshield and above the rear spar 
fitting, is angle shaped against the skin, 
and extends above the floor only to the 
stringer. It is braced by a j in. tubular 
section flattened at each end for rivet- 
ing to the bulkhead and cockpit floor. 
No. 6 is an A-frame structure, the base 
of the fore part being 12 in. aft of the 
No. 5 bulkhead, the top 18J in. farther 
aft. The sloping fore part is a channel 
section in which the pilot's adjustable 
seat is supported. The vertical member, 
set 5 in. aft of the top, is conventional 
stamped, flanged construction, riveted 
to the fore part at the top by a web 
plate of aluminum alloy. No. 7 is con- 
ventional construction, set 12 in. aft 
of the rear part of No. 6, and No. 8 is 
a built-up stamped flanged member 
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Cut-away view (left) of empennage and integral vertical fin. This sec* 
lion bolts to aft fuselage section at bulkhead 14. Diagonal structural 
member is heart of this section , for it supports tail wheel loads when 
craft is on ground and supports fin, rudder, stabiliser, and elevator 
loads when ship is airborne'. Two skins, extending from the bottom of 
fuselage to top horizontal rib at base of fin tip. are riveted together 
at top along a vertical flange. Alt of diagonal member and above 
middle horixontal rib, skins are of "woffle" construction. Hinged 


inspection door — 30 in. high by IS in. across base — is locked in place 
by special screwdriver-operated fasteners. Piano hinge and springs 
are protected by fabric covering. Field sketch (above) gives 

gether along vertical flange. Single formed aluminum alloy fairing 
Is fastened over Range by flush screws driven into diamond-shaped 
safety nuts riveted between flange. Same method is used for leading 


Starting at the bottom skin 18f in. 
aft of the attaching bulkhead, this mem- 
ber extends up and aft 63$ in. to the 
top vertical fin rib (which extends 
aft to support the top rudder hinge) at 
the base of the detachable vertical fin 
tip. Nine inches from this members’ 
lower end, on the aft side, is riveted a 
fitting to which is attached the front 
end of the tail wheel drag yoke. On 


the front face, between the two hori- 
zontal ribs previously noted, is riveted 
a forged hexagonal fitting to which the 
stabilizer rear spar attaches. 

Above the top horizontal rib, on the 
aft face, is riveted a 20-in. double chan- 
nel member which forms the guide rails 
for the tail wheel retracting unit, which 
will be detailed later. The channel 
member is surmounted by a plate bear- 


ing a pulley which is part of the re- 
tracting unit, and the top fin rib. 

The topmost of the two horizontal 
ribs extends aft of the diagonal mem- 
ber 16$ in., the middle rudder hinge 
being mounted at its end. The other 
horizontal rib, aft of the diagonal, ex- 
tends downward at approximately 28 
deg. from the base of the stabilizer 
fitting to the bottom of the tail cone to 
support the lower rudder hinge. A 
vertical web plate of stamped flanged 
alloy connects the two ribs at their aft 

Below the two horizontal ribs, three 
Z-shaped stringers on each side run 
from bulkhead 14 to the diagonal mem- 
ber, and a similar number are employed 
above. 

At the leading edge of the fin, the 
skin is crimped and riveted together, 
with a series of S diamond-shaped, self 
locking nuts inserted and riveted be- 
tween the crimping. The leading edge 
skin, a single sheet of formed aluminum 
alloy, can then be fastened in place 
with flush flat head screws driven 
into the diamond-nuts. Drilling of the 
two fin skin surfaces apparently is not 
a jig operation, for study of several 



134 


AVIATION. October, 


craft showed uneven spacing and lack 
Of rivet alignment. In one plane, as 
a matter of fact, even a difference in 
rivet sizes was evident. 

Skin aft of the diagonal member — 
between it and rudder hinge points — 
is of the familiar double skin "waffle” 
construction, eliminating the need for 
stringers. A triangular inspection 
door — 30 in. high by IS in. across the 
base set in the left side of the fin gives 
quick access to the tail wheel retract- 
ing unit and top of the oleo shock 
strut. Two screw driven locks are 
used. The piano hinge along the for- 
ward edge carries hinge springs to 
keep the door closed. These and the 
hinge are sealed in fabric. 

Apparently deterioration of pilot 
quality, well-prepared airports, or some 
other causes have resulted in failures in 
the empennage, for examination of 
later models of the 190 reveals that 
additional web plates have been in- 
stalled between the horizontal ribs be- 
hind and below the stabilizer fitting to 
better distribute the stabilizer-elevator 
and tail wheel loads. 

The dynamic and mass balanced rud- 
der is built around a single spar of 
stamped flanged aluminum to which 
are riveted the three hinge fittings. 
Leading edge is flush riveted to the 
spar, and ribs have rounded gusset 
plates. Trailing edge is also of metal, 
with the entire unit being fabric cov- 
ered. Unlike most modern fighters, 
the 190’s rudder trim tab is adjustable 
only on the ground. It consists simply 
of a IS x 1 in. metal strip riveted into 
the trailing edge, with a series of per- 
forations ui facilitate bending to the 
desired degree. Two types of tabs 
are used : some with slotted perfora- 
tions, some with round holes. 

The stabilizer is full cantilever single 
spar all-metal construction, built as 
one unit except for detachable tips. 
There are seven floating ribs on each 
side. Stabilizer attaches at the aft edge 
to the diagonal member of the fin 
through the forged fitting previously 
noted, and hinges on pins that go into 
self aligning trunnions, for vertical 
trim of the craft is effected through 
adjusting the stabilizer. 

On the center of the stabilizer's lead- 
ing edge is a fitting’attached to a yoke 



Fabric-covered rudder is built around single spar (shown in detail at right). Top, center, and 
bottom bearings are shown in deoils at left. Rudder operating cables are attached to outer 
holes shown in middle bearing detail. Note how hinge pins are tapered to facilitate assembly. 
Rudder is secured by bolt on lower hinge pin. Trim tab is adjustable only on ground. It con- 
sists simply of IS x 1-in. metal strip riveted into trailing edge, with, row of perforations to 
facilitate bending to desired angle. 


which, in turn, fastens to a screw jack 
and electric motor suspended by a ball 
and socket joint from the leading edge 
of the vertical fin. This motor, which 
turns up 14,000 rpra., has six trains of 
gears with 533 to 1 reduction. It moves 
the stabilizer leading edge 4.1 in. per 
min., or over the full arc of adjustment 
in about 20 sec. A magnetic brake is 
provided to prevent motor overrun- 


ning when current is cut off. 

In the stabilizer, as in the leading 
edge of the vertical fin, the upper and 
lower skins are crimped and riveted 
together and the leading edge screwed 
in place via six of the diamond-shaped 
nuts. In this unit too, rivet alignment 
and spacing are both irregular along 
the crimped skin. 

Elevators, like the rudder, generally 
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follow conventional practice with a 
single spar, metal leading edge, metal 
ribs with the familiar rounded gusset 
plates, metal trailing edge and fabric 
covering. Despite the fact that the 
stabilizer is adjustable, the right ele- 
vator has a perforated trailing edge 
trim tab like that on the rudder. 

The elevator hinges to the stabilizei 
at three points and, although all three 
fittings are different, each hinge has a 
self aligning ball bearing unit. 

A departure from conventional con- 
struction shows up in the 190 wing, 
for it is built as a single unit from tip to 
tip. Thus, if it is damaged structurally 


any place between the detachable tips, 
the entire unit, rather than say, one 
panel, must be replaced. 

The integral center section of the 
tapering front spar is a very heavy 
member, for it takes the weight of the 
two lower side and bottom engine 
mounts, fuselage fitting attachments, 
four 20 mm. cannon, and main landing 
gear. At the center line it is a built-up 
triple-web I-beam 16j in. deep, rein- 
forced by a heavy vertical channel- 
shaped member embracing, at its lower 
end, a forged fitting for the lower en- 
gine mount structure, a combined tubu- 
lar-and-channel truss unit. Between 


the center line and side engine mounts, 
set 24-in. out, are two vertical hat 
shaped stiffeners. Engine mount 
members themselves are of similar 
shape, but are heavier and are riveted 
rather than bolted to the spar. 

At these side engine mounts the 
spar is bent forward 14 deg., with this 
angle being maintained 644 in. to the 
main landing gear fittings, from which 
point it parallels the center section. 
The bend permits the landing gear 
wheel to retract in and up ahead of the 
spar. This section of the spar has, in 
addition to the cannon ports, three 
lightning holes and three vertical angle 
stiffeners. 

The triple-web construction con- 
tinues beyond the bend to just outboard 
of the port for the barrel of the inboard 
cannon. Immediately outboard of the 
landing gear fittings, where the spar 
again bends, it is reinforced by a heavy 
riveted gusset extending some 12 in. 
beyond the outboard cannon port, from 
which point to the tips the spar is 
single web I-beam with 14 in. lighten- 
ing holes. For the full length of this 
outer portion the spar has lips top and 
bottom to which the leading edge is 
screwed. 

The leading edge, from engine cowl 
outboard to the landing gear, is built 

to the spar. The main member, just 
outboard of the gun port, is a double, 
stamped flanged rib with cutout for the 
landing gear strut. Two feet farther out 
is another contour rib of I-beam con- 
struction and between them a stamped 
flanged upper contour rib. Tip-end 
of this section also has a stamped 
flanged rib with cutout for the landing 
gear strut. Remainder of the leading 
edge is built as one unit, consisting of 
formed aluminum sheet reinforced by 
conventional stamped flanged D-type 

Only five ’tween spars ribs on each 
side, besides those at the wingtips, are 
attached to both top and bottom skins. 
Of conventional stamped, flanged con- 
struction, they are located just out- 
board of the inboard cannon ; on either 
side of the landing gear fittings to form 
a torque box; on either side of the 
outboard cannon ports : and at the 
outer end of the reinforcing gusset 
around these ports. 
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The rear spar, a conventional taper- 
ing I-beam, extends from top and bot- 
tom forged fuselage attachment fittings 
to the tips, and carries both flaps and 
ailerons. It is double web for 32 in. 
from the fuselage fittings, single from 
there to the tips. 

It would appear that the rear spar 
and the top skin panel (forward to the 
front spar) are built as an integral unit, 
with blind riveting being necessary 
only for attaching the five top-to-bot- 
tom or "solid" ribs previously men- 
tioned. Three stamped, flanged con- 
tour ribs are located between the 
“solid" ribs and six are utilized between 
the outer flap hinge and the tip rib. 
All these ribs have cutouts for Z- 
shaped spanwise stringers, of which 
there are nine outboard of the flap, and 
eleven between the “solid” ribs. Skin 
aft of the rear spar, above the flap, is 
a separate subassembly attached by ten 
contour ribs riveted to the spar web, 
with one contiuous stringer between 
the spar and trailing edge. 

Also built as a unit is the bottom 
skin panel, which screws to front and 
rear spars. One contour rib is lo- 
cated at the fuselage attachment fit- 
tings, one between the cannon and land- 
ing gear ports, and five between the 
outer “solid” rib and the tips. All 
these ribs have diagonal cutouts for 
Z-shaped stringers similar to those in 
the upper panel. 

An interesting development found on 
later 190 models is the addition of 
aluminum strips, .032-in. thick and 
j-in. wide, riveted to the ribs and 
skin, much like diagonal braces be- 
tween joists in a house to prevent side 
sway. This addition has been made to 
both top and bottom skin panels, and 
appears to be a modification made in 
production rather than in the field. 

Split type flaps follow conventional 
practice, with the monospar being made 
up of a rolled section with beaded 
stiffeners. Top skin section is cutout 
in the familiar rounded gusset pattern ; 
ribs are normal stamped flanged con- 
struction. Top and bottom sections are 



riveted to att lace ot rear spar. Note 
that space is left for the few ribs fasten- 
ing to both top and bottom skins; they 
are attached to this top skin by blind 
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Phantom view tram pilot's cockpit looking 
toward leading edge ot wing, showing land- 
ing gear position indicator. It is entirely 
mechanical, like a bayonet oil gage. It slides 
through slotted boll in top wing skin and dis- 
appears when landing gear is fully retracted. 


riveted together at the leading edge, 
and the whole is fabric covered. With 
a total span of 7 ft. 10 in. each, the 
flaps are built up in halves, the two 
sections being riveted together ad- 
jacent to the middle of three ball bear- 


Main landing gear retracting motor and reduction gear, a unit but 14 in. long and 7 in. 
in dia. at ring, with bolt holes where it is attached to front spar. Motor turns up 14,000 
rpm., hos 3.3:1 reduction from armature shaft then safety centrifugal clutch, then 53:1 and 
60:1 gearless reductions for over-all reduction of 10,494:1. One such unit is provided lor 


ing hinges. Atop the trailing edge are 
ten 4-in. dia. rubber bumpers to absorb 
vibration between the flap and trailing 
edge. 

Inboard and outboard hinge fittings 
are castings riveted to the flap spar. 
The mid-fitting, which also forms the 
flap actuating arm, is of built up welded 
construction. Attached to this fitting 
is a dial reading from 0-60 deg., visible 
through a hole in the top skin panel, 
so that the pilot can get an exact read- 
ing of each flap position^. 

Electrically driven by gear trains 
through a nut to a screw jack attached 
to the motor mounted on the front face 
of the rear spar, the flaps move down 
60 deg. The two motors are connected 
through a relay control box so that 
neither flap can go more than 3 deg. 
without stopping to wait for the other 
to catch up. 

Fabric-covered metal Frise-type ail- 
erons are as light in weight as they are 
reported to be on controls. They are 
built around a channel monospar with 
beaded vertical stiffeners to which are 
riveted upper and lower two-layer 
metal leading edge skins, the inner 
ones having beaded stiffeners. Aft of 
the spar there are 10 conventional ribs, 
with the familiar rounded gussets, and 
10 intercostals of stamped flanged 
light aluminum alloy. These light- 
weight intercostals are provided to 
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contour the fabric and allow it to be 
stitched down with wire. 

Ailerons are mounted on three self 
aligning ball bearing hinges at ribs 
No. 1, 5. and 9. The inboard hinge at 
rib No. 1 is a cast aluminum fitting into 
the bottom of which screws a lug and 
ball bearing collar, running on a tap- 
ered pin assembly through the bracket 
attached to the rear spar. The screw 
bearing collar is split and the taper 
jambs it tight when the lock nut is 
tightened. This makes it possible to 
get perfect alignment between the 
hinge, bracket and wing fairing with- 
out the necessity of mating the parts 
in jigs. Mid and outboard fittings are 
cast angle brackets, with roller bearing 
collar screwing in from the bottom and 
running on a pin through the bracket 
in the same manner as the other hinge. 
In each case, curved shims between the 
bearing collar and bracket are utilized 
to eliminate side play while retaining 
alignment. Balance weight washers 
are fastened into the hinge slots with a 
bolt and captured nut riveted to each 
side rib of the slots. 

On the inboard end of the right 
aileron is a 191-in-long trim tab — ad- 
justable only on the ground — similar to 
those on the stabilizer and rudder. 

Main landing gear is a single-strut 
oleo shock unit, with conventional 
torque scissors, attached to a forged 
steel tapered roller bearing spindle 
assembly. The front face of the mount- 
ing is flanged to bolt to the front spar. 
Fairing is in three sections; one at- 
tached to brackets extending up from 
the hub, another bolted to the oleo 
strut and the third hinged at the center 
of the fuselage. A scale painted on 
the two fairings attached to the landing 
gear tells at a glance if proper pressure 
— about 1 ,300 psi. — is being maintained 
in the shock strut. 

Retraction is electric, with a sepa- 
rate unit for each wheel. The motor 
which turns up 14,000 rpm., is mounted 
back of the front spar web, with a 
3.3:1 reduction from the armature 
shaft, then a safety centrifugal clutch, 
followed by two gearless reductions, 
one 53:1 the other 60:1, giving a total 
reduction of 10,494:1 in three steps in 
a unit 14 in. long and, at the front 
end, 7 in. in diameter. The last reduc- 
tion stage — at the front face of the 
spar web — drives a 1 i in. thick forged 
steel ring to which is yoked a tapered 
aluminum alloy I-beam of 13J in. 
length. This in turn is jointed to an- 
other tapering beam into the lower end 
of which is screwed a ball and socket 
joint that attaches to the oleo strut. 
The forged ring turns outward to lower 
the wheels and the arms, due to their 
toggle action, lock the landing gear 
down. When turned toward the air- 


plane center line, the joint between the 
I-beams or toggle arms breaks to pull 
the oleo and wheel up and inward. 

It is interesting to note that in down 
position the oleo struts have not yet 
reached the perpendicular, but there 
is no down lock on the gear. The two 
I-beams form a straight line when the 
gear is down and this straight thrust, 
coupled with the high reduction from 
the motor, appear to suffice for gear 
down locking. 


Small metal contacts through fiber 
insluation on the faces at the I-beam 
joints automatically shut off the motor 
when the landing gear is full down. 
On the rotating member of the landing 
gear mechanism there is a small 
scaled rod which projects up through 
a ball joint in the top of the wing as the 
gear goes down so that the pilot can 
tell the exact position of each wheel. 

As the gear retracts, the oleo strut 
just above the wheel contacts a coup- 
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brackets are peined in place, then protected 
by felt washers and held by simple metal 

this type. In many places, as shown in lower 
sketches, ball Joints are provided. A notched 

provides a self -aligning connection. This 
type unit is used on rear spar attachments, 

on all jacks, shock absorber connections and 
other points where stresses might be raised 
by hied httings. 


gine mount ring is attached to engine mount at four points, loads being distributed to four 
rners of fuselage and to bottom of front spar at center line. Also shown are throttle con~ 

gine; pushing forward and across quadrant gives double boost for short periods. Thumb 
itch on end of throttle handle controls propeller pitch electrically. 



ling (set in a box-structure mounted on 
the front face of the front spar) which 
snaps into place, locks the gear in up 
position and automatically shuts off 
the retracting gear motor. The lock is 
held closed by an electrical latch and 
releases electrically when the power is 
turned on to lower the wheels. Un- 
locking can be done manually however: 
the pilot pulls a knob (on the left side 
of the instrument panel) attached to a 
flexible cable which, atop the center 
of the front spar, is yoked to similar 
cables leading out to each landing gear 
up-lock box. 

The tail wheel is retracted auto- 
matically with the main gear. At the 
joint of the two I-beams on the right 
main wheel is attached a cable that 
runs over a pulley set just above the 
gear spindle, thence inboard along the 
spar front to the right side of the fus- 
elage, then over a pulley and back 
through the fuselage — in a conduit 
through the cockpit — back to a pulley 
on the front of the diagonal “heart” 
member in the fin, then up over a pulley 
atop it and down to a yoke set at the 
top of the tail wheel oleo. Thus, and 
it's not as Rube Goldbergian as it 
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sounds, as the main gear joint starts 
to move up, tension on the cable is 
transmitted back to the tail wheel re- 
tracting mechanism and the wheel is 
pulled up. A similar cable arrange- 
ment is used to pull the camera protect- 
ing door open when the landing gear 
is retracted. The center wheel fairings 
are held tightly open by a cable sys- 
tem when the landing gear is down. 
They are closed by the wheel when it 
is retracted. 

The tail wheel itself is mounted in 
a steel fork which fits into the front end 
of a heavy steel figure-eight casting 


which places the center of the yoke 6 in. 
ahead of the wheel center to permit 
castering. The tail wheel drag yoke 
attaches to the diagonal empennage 
member and to this figure-eight casting 
just ahead of the bottom of the oleo 
strut, which fits into the aft portion 
directly over the wheel center. 

At the top of the oleo strut is a yoke 
containing four rollers ; two load carry- 
ing larger ones set on each side of the 
center, two smaller locking ones just 
aft. These rollers run in the channel 
member (previously mentioned in dis- 
cussion of the empennage) on the aft 




attached a coil spring going down and 
aft to the rib holding the lower rud- 
der hinge. This spring— and gravity 
— pull the unit down. At the bottom of 
the channel the track leads forward, 
just enough for the larger rollers to 
fit into the resulting “pocket” so that 
loads from the tail wheel are trans- 
mitted up through the oleo directly 
against — and toward the front — of the 
diagonal rib, thus locking the wheel in 
down position. When tension is put on 
the cable from the main gear it starts 
the smaller rollers up the channel and 
they in turn pull the larger ones out of 
the "pocket”, to unlock the gear, and 
then up the track. 

The tail wheel moves up 20 in., and 
rubber pads on the axle just outside 
the fork fit snug against the bottom 
fuselage skin when it is retracted. A 
spring loaded “V" cam centers the 
wheel as soon as the load is released. 

An interesting detail of the tail 
wheel castering unit is this: the pivot 
is a hollow steel forging, welded to 
the fork and the hollow space is utilized 
as a grease reservoir for lubricating 
the swivel surface, the grease coming 
out through a 3-in. long slot which also 
serves as the tail wheel lock. 

Main landing gear tires are 700 x 
175 mm. smooth contour and tail 
wheel tire is 350 x 135 mm., also 
smooth contour. 

Stick-and-rudder controls arc gener- 
ally the conventional push-pull rod and 
cable type, except that the elevator and 
rudder controls embody differential 
bell cranks which give a higher control 
surface-to-stick or rudder ratio near 
neutral position, thus tending to smooth 
out control action at high speeds. 

Rudder pedals are stirrup type with 
heel plates, with the hydraulic brake 
cylinder an integral part so that exert- 
ing toe pressure energizes the system. 
Distance of rudder pedals from the 
pilot’s seat can be individually adjusted 
by turning a knurled knob set in the 
push-pull rod on each side of the cock- 
pit aft of the pedals themselves. There 
are also four positions for the pedal 
fulcrum point. Rudder pedal units are 
suspended from brackets attached to 
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fuselage bulkhead No. 2. Push-pull 
rods lead directly aft through the 
fuselage up to the differential bell 
crank which is suspended from the top 
longeron at bulkhead 13. From there 
cables lead aft inside the empennage 
skin and attach to the rudder spar, 
which is 4 in. wide at the middle hinge. 

The 214-in long control stick is 
mounted in a cast base in the fuselage 
floor center between bulkheads 3 and 
4. Elevator control is via a tube lead- 
ing to the right side of the cockpit, 
then via single push-pull rod to just 
aft of the pilot’s seat to a bell crank 
from which two double i-in. cables lead 
back to a differential bell crank 
mounted in bulkhead 14, where another 
short single push-pull rod leads back 
to a hell crank directly under the 
stabilizer leading edge and a vertical 
push-pull rod attached to the elevator 
horn on the center of the elevator spar. 

Aileron control consists of a tube 
running forward from the control stick- 
base and actuating a push-pull rod and 
hell crank set on the front face of the 
front spar center. From here pusli- 
ptill rods extend outboard through an 
idler hinge to change direction cor- 
responding to the 5-dcg. dihedral to a 
point directly in front of the flap 
operating motor where a bellcrank 
changes direction aft to the front face 
of the rear spar. Here another bell- 
crank changes direction along the rear 
spar to the inboard end of the aileron 
where still another bell crank and push- 
pull rod attaches to the aileron horn. 
All hinges and connections are mounted 
on self aligning ball bearings. The 
bell cranks are all mounted on widely 
spaced ball bearings so that there is 
little lost motion even when the bear- 
ings get loose. 

The Germans’ extensive use of ball 
bearings is particularly evident in the 
Focke-Wulf 190 controls, for finely 
built bearing units are used not only 





quickly detachable cover plater/ Forward sell-sealing tank holds 61.2 U. S. golf alt tank 
holds 76.8. Tanks are separated by rear spar tie-through member. 


throughout the complicated differential 
bell cranks, but wherever moving parts 
are joined and in all the electric reduc- 

Aileron stick gearing is 3.2 deg. lo 
the inch; elevator stick gearing is 4.1 
deg. to the inch : and rudder pedal 
gearing is 6 deg. to the inch. 

Outstanding control on the craft is 


the throttle quadrant and its Kom- 
mandgerat, or “brain box”. Only one 
lever, mounted on the left side of the 
cockpit is used. From it a push-pull 
rod leads forward and down to a bell 
crank attached to a rod which runs 
across to the right side of the fuselage 
to a second bell crank and push-pull 
rod going up and forward through the 
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firewall to another push-pull rod-bell 
crank and the tube unit which takes 
the movement to the left again a few 
inches (to a point inside the engine 
mount ring) and another bell crank 
and push-pull rod which connects with 
the "brain box”, a finely built com- 
plicated unit measuring 16 x 16 x 12 in. 

As the pilot moves the throttle, and 
the movement is transmitted through 
the bell cranks and push-pull rods, 
the ‘‘brain box” automatically makes 
compensating adjustments for fuel 
flow, fuel mixture, propeller pitch set- 
ting, ignition, and cuts in second stage 
supercharger at proper altitude. If, 
however, the pilot desires to make a 
propeller pitch change without chang- 
ing other settings, he may do so “manu- 
ally” by pushing a rocking lever switch 
set in the throttle. Further details of 
the "brain box” cannot be revealed at 
this time. 

Another interesting detail of the 
Focke-Wulf’s design is the engine 
mount ring, a hollow tubular structure 

the hydraulic fluid used in the "brain 
box". The BMW-801 engine itself 
was discussed in detail in Aviation 
for Nov. and Dec., 1942, and thus 
is not included in this discussion of 
the craft. 

All the 190’s fuel^ supply is carried 
fabric straps in the lower fore fuselage 



e 500-lb. bomb. 




section with the fore tank, between 
spars, holding 61.2 U. S. gal, and the 
aft tank having a capacity of 76.8 U. S. 
g5l. 

Both tanks are filled from the right 
side of the fuselage, the filler pipe 
cover plates being quickly detachable 
flush units. Each tank contains a sealed 
electric pump. Gages are all electric; 
the fuel warning light and pump indi- 
cator lights being arranged vertically 
in the center of the lower instrument 
panel; the fuel supply gages for each 
tank just to. their right; and selector 
gage to their right. Manually-operated 
fuel selector valve, however, is on the 
left of the top instrument panel. Lines 
from tanks to engine go through the 
left side of the firewall. 


Majority of the highly complex elec- 
tric system components' are located to 
the right of the plane’s centerline. On 
this side, for example, are the distribu- 
tor, two generators, battery and main 
junction box with its ground supply 
connecting plug, this latter unit being 
located in the aft fuselage between 
bulkheads 8 and 9. 

Wires leading from the removable 
top instrument panel— containing six 
flight instruments — go out through 
three quick disconnect plugs to the 
right for power or, as in the case of the 
dash repeater compass, to the master 
compass in the aft section. 

Two control switch junction boxes 
are required, one on each side of the 
cockpit. That on the left contains the 
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Quickly detachable flight instrument panel with , lelt to right, altimeter, bank and turn and 
airspeed indicators, tachometer, compass and manifold pressure gage. Note use of quick- 
disconnect plugs. 


throttle quadrant, propeller pitch con- 
trol, ignition switch, flap and landing 
gear indicator lights, starter mixture 
control, stabilizer trim switch and in- 
dicator, flap and landing gear switches, 
primer pump switch and radio. It is 
built as a removable unit, and wires 
going out from its front end are led 
through three quick-disconnect plugs, 
those out the back end to the main junc- 
tion box through five lines in two sim- 
ilar plugs. 


The right-hand panel contains for- 
ward and rear circuit breakers, exter- 
nal battery indicator, fuel booster 
pump switches and engine starter. Four 
quick-disconnect plugs are installed in 
the front end ; seven in the rear leading 
to the main junction box. 

The electric system is further com- 
plicated by the fact that four of the six 
guns — the two 7.9-mm. machine guns 
and the two inboard 20-mm. cannon — 
must be synchronized to fire through 


the propeller. The synchronizing units 
are mounted behind the engine. Elec- 
tric leads from them go to each gun. 
Wherever possible, wires are 
grouped when leading from one part 
of the airplane to another through gen- 
erous use of quick-disconnect plugs. 
In general, too, the Focke-Wulf 190 fol- 
lows the German practice of having 
wires leading from one part of the 
plane to another in the same location, 
so that mechanics working on one air- 
craft will not have to become com- 
pletely indoctrinated before being as- 
signed to another make or type. 
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Bullet-Checking Plastic 
For Pressure-Plane Glazing 


By G. M. KUETTEL, Assistant Manager, Technical Service, 

Plastics Department, 6. /. duPont de Nemours & Co. 

It'* of cardinal importance that pressurized warcraft have trans- 
parent enclosures which will confine bullet-shattering to the 
smallest possible area. Here's the story of the development of a 
new laminate for just such installations, complete with design data 
and details of attachment, gunfire tests, and strength factors. 


ited anfes of the plastic (note Fig. 2). 


D bvelopment of the pressurized 
plane cabin has created many new 
problems for both designer and 
engineer. Progress in solving one of 
these problems has been the development 


which, when pierced by a bullet, confines 
shattering to a small area. 

However, even this improvement in 
glazing brings with it the problem of 
positive attachment, for in pressurized 
military aircraft the plastic enclosures be- 
come more of a part of the structure 
than they were as non-structural materials 


The nucleus of the problem of mount- 
ing plastic glazing in pressurized installa- 
tions is the plastic's behavior under con- 
stant and repeated stresses. Conventional 
strength data are usually obtained by 
straining the plastic at a specified rate. 
In pressurized planes, however, duration 
of load may be for several hours, that is, 
for the period of pressurized flight. Re- 
laxation will be that period of time be- 
tween flights. 

Under conditions of constant and re- 
peated stress, the performance of pres- 
surized glazing is quite different from 
performance under standard tests. All 
plastics show fatigue when subjected to 
stresses. Fatigue causes their failure un- 
der continuous or repeated loads at a 
point well below standard values, which 
are derived by quickly applying the load. 

Unfortunately, it is impossible to pre- 
dict the behavior of plastic glazing in 
pressurized structures, because all the 
characteristics which render a material 
resistant to fatigue are not completely 
known. Fatigue may evidence itself in 
the form of a pattern of tiny cracks called 
crazing. This usually results when 
stresses are sufficient to crack the plastic’s 
"skin" (Fig. 1). 


Other factors which influence fatigue 
are the magnitude of the stress load, dura- 
tion of the load, the cycle employed, and 
temperature. At low temperatures, plas- 
tics will bear greater dead loads, or con- 
stant stress, than at high temperatures. 

Relationship of Design Variables 

The designer must also give careful 
consideration to a number of other vari- 
ables which bear a close relationship in 
the network of pressurized plastic glazing 
design factors for military aircraft sub- 
ject to hits by enemy gunfire. These are: 

1. Manner of restraint of enclosure. 

(a) Attachment design. 

(1) Eccentricities in loading. 

(b) Bolt holes. 

2. Shape of structure. 

(a) Cylindrical, spherical, flat, or 
compound. 

3. Ratio of projected area to attachment 

ring length. 



Pig. 1. Here is plastic specimen show- 
ing erasing caused by excessive stress. 


4. Volume of pressurized air. 

5. Pressure load on glazing. 

(a) Static load and air load. 

6. Temperature of glazing. 

(a) Exterior or ambient tempera- 
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fig. 4. Remains of Vz in. thick solid acrylic pressurised dome after .SO-cal. gunfire lest. 
Pressure differential was 5 psi., inside air temperature was +50 deg. f„ and outside 


(b) Interior temperature. 

(c) Variation in temperature differ- 
enital caused by variation in film 
coefficients, due to : 

(1) Air velocity. 

(2) Double glazing. 

7. Thickness of glazing. 

(a) Influenced by depth of draw and 
thinning out when shaped. 

8. Nature of impact. 

(a) Caliber of bullet. 

(b) Angle of line of fire. 

(c) Tumbled versus 0-dcg. yaw. 

9. Condition of projectile. 

(a) Jacket of bullet intact or stripped 

(b) Fragments from other structures 
accompanying bullet 

(c) Flak. 

(d) Explosive bullets. 

10. Physical condition of glazing before 

(a) Previous bullet or flak holes. 

(b) Patches present. 

(c) Cracks or other faults in struc- 

Complexity of relationships of variables 
encountered in designing pressurized glaz- 
ing can be readily appreciated from the 
foregoing outline. Until more fatigue data 
and experience with pressurized glazed 
structures have been accumulated, it is 
practically impossible for a designer to 
attempt a balance of the value of such 
items as weight of enclosure and rupture 
protection. 

The most advisable manner to approach 
such a problem is to construct a full- 
scale replica of the glazing, together with 
the proposed mount, and attach the as- 
sembly to a jig representing the portion 
of the plane to which it will be attached 

By enclosing the exterior and interior 
surfaces of the glazing and its attach- 
ment, or by placing the whole assembly in 
a cold room, the results of temperature 
and pressure differentials can be studied, 

gunfire programs can be carried out 
Laminated Lucite-Butacite 

To meet the requirements of shattering 
from the impact of a bullet or under con- 
ditions of stress, a new combination of 
plastics has been developed. It consists 
of a sandwich — made up of two layers of 
Lucite methyl methacrylate resin with' a 
layer of Butacite polyvinyl butyral resin 
between them. 

Toughness and shock-resistance of the 
Butacite, together with the rigidity, hard- 
ness, and weather-resistance of the Lucite, 
yield a laminate which, when pierced by 
a bullet, performs in a manner superior 
to a single sheet of acrylic resin. At or- 
dinary temperatures, even under pressure, 
the laminated Lucite-Butacite sheeting is 
practically self-sealing, that is, the hole 
left by the passage of the bullet is small, 
and the shattering is not excessive. 

In almost all instances, the hole is such 
that it may be repaired with a patch of 
rubber or transparent Butacite sheeting. 
Non-laminaled acrylic structures under 
pressure are usually badly shattered, even 
when sheets of considerable thickness are 
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In order to compare the laminate with 
similar structures in solid acrylic, a series 
of tests was conducted on semi-cylinders, 
domes, and flat glazing, at various tem- 
peratures, pressures, and manners of gun- 

The accompanying illustrations portray 
the results obtained with a 50-in. dia. dome 
with an 18-in. draw. 

Fig. 3 shows the mounting of the dome 
on the top of a 50-gal. steel barrel. The 
entire assembly was placed in a cold room. 
A number of thermocouples were attached 
to the inner and outer skins for purposes 
of recording inside and outside tempera- 
tures. An electric heater and fan were 
placed in the bottom of the barrel to per- 
mit a study of the effect of varying in- 
ternal air and internal skin temperatures, 
as related to resistance to shattering by 
gunfire. The domes were pierced with 
,50-cal. bullets. Fig. 4 represents the 
results of gunfire on a dome made from 4 
in. thick solid acrylic sheet The inside 
air temperature was +50 deg. F, the out- 
side air temperature — 49 deg. F, and the 
pressure differential was 5 psi. Fig. 5 
shows a dome made from laminated 


Lucite-Butacite sheeting 6/10 in. thick. 
The inside air temperature was +50 deg. 
F, the outside air temperature was — 41 
deg. F, and pressure differential was 5 psi. 
The exit hole is in the foreground. Small- 
ness of size of both exit and entry holes 
and limited fracture lines can be seen. 

Mechanical Properties 

The problem of collecting mechanical 
data on laminated Lucite sheeting which 
can be used to design transparent aircraft 
enclosures is complicated by the fact that 
mechanical properties are generally de- 
termined by testing machines which em- 
ploy rapid loading. Values of tensile and 
flexural strength, for example, cannot be 
used with confidence because plastics tend 
to cold-flow upon application of stress, 
and the amount of flow is not only a func- 
tion of the stress duration but it is also 
greatly influenced by temperature. 

An attempt has been made to supplement 
the values of tensile strength with long- 
time tension data and those of flexural 
strength with flexural creep data. 

Fig. 6 shows a variation of tensile 
strength with temperature. The rate of 
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fig. 8. Tensile stress-strain curves of 0.400- 
in. thick laminated Lucite-Butacite at various 
temperatures. Curve s give approximate re- 
lationship between stress end strain at various 
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Favoring the Classical 
In Flying Boat Hydrostatics 








vertical location of the C.G.. the shape and 
size of the waterplane, and the location 
and buoyant effect of the auxiliary float. 


Determination of E 


i Trim 


Station (In.) 

2. Hull profile and waterline reduced lo workable s< 


changes will lengthen the time required 
to do the job by either method, but as a 
rule the design is frozen before accurate 
flotation data is required. What changes 
do occur are usually minor and may affect 
one method more than the other, depend- 
ing upon the nature of the redesign. 

Claims that the experimental method 
provides greater accuracy than the cal- 
culated methods have still to be proven. 
The Martin Hydrobal, which indicates 
gross weight and C. G. position by draft 
readings near the bow and stern, respect- 
ively, was installed on two different flying 
boats and calibrated over a wide range 
of known loadings and C. G. positions. It 
was found that the error between the cal- 
culated waterlines and those actually ob- 
tained was so small as to be considered 
negligible insofar as practical application 
is concerned. Considering the wide mar- 
gins of safety that must be allowed due to 
turbulent water, it does not appear wise to 
spend excessive time striving for hairline 
accuracy when, actually, it is not needed. 

Whatever method is preferred, a work- 
ing knowledge of the classical method is 
necessary, and it is hoped that the pre- 


sentation here of the basic principles and 
steps involved in making these calcula- 
tions will provide a convenient reference 
for those individuals desiring this infor- 

Navy Specifications SF-1 and SR-59. 
and CAA Bulletins CAR.-04 and 
CAM.-04 require that these calculations 
be made in order to determine the hydro- 
static stability of all flying boats under 
certain conditions and limitations. For 
reasons of clarity the following discussion 
is confined to conventional flying boats 
with one main float and two auxiliary 
wing-tip floats. However, the principles 
involved may be adapted to any type boat. 

Basle Principles of Calculation 


to a depth sufficient to displace a volume 
of water equal in weight to the gross 
weight of he ship, and it will assume an 
angle of trim such that the center of buoy- 
ancy (C.B.) falls on a line which passes 
through the center of gravity and which 
is perpendicular to the waterline. The 
boat will also assume an angle of heel, 
the magnitude of which depends upon the 



Calculation of draft and trim calls for 
approximation of a waterline and then 
determination of the volume and the C, B 
of the water displaced. The method of 
making these calculations can best be 
shown by an illustration of the determina- 
tion of the normal load waterline for a 
typical flying boat using the following 

Gross weight 145.000 lb. 

C. G. position sta. 505.5, 150 in. 

above base line 

Sea water 64 lb./cu.ft. 

The method consists of the following 

1. Construct a set of curves of sectional 
area against draft (Fig. 1) Since Simp- 
son's rule employs half-ordinates, it is ad- 
vantageous to plot only half-areas of the 
frames selected. For convenience, it is 
customary to locate the zero axis of sec- 
tional area at the center of the graph, and 
plot to the left of this axis the frames 
forward of the main step, ami t* the right 
the frames aft of the step. 

2. Draw a hull profile compressed to 
a convenient scale (Fig. 2). 

3. Assume a waterline position on the 
hull profile. 

4. Determine each corresponding section 
area under the assumed waterline from 
the "Bonjeans," and construct a plot of 
half-areas against distance aft of the 
forward perpendicular (Fig. 3). 

5. Divide each area fore and aft of the 
main step into an even number of sections 
using equally spaced ordinates, and obtain 
the volume and C.B. of each by Simpson's 
rule. If area is measured in square inches 
and distance aft of the forward perpendic- 

Volume (cu. ft.) = 


L (V) 


been divided, and 2](V) is summation of 
the functions of volume as determined by 
Simpson’s multipliers. For a state of 
equilibrium to exist, the total weight of 
the volumes of water displaced fore and 
aft of the step must be equal to the gross 
weight of the ship. 

Horizontal location of the C.B. of each 
displaced volume with reference to some 
fixed point, preferably the step, may then 
be found by the formula: 

C R - */(*) v '■ 

C B - 2/ (V) * N 
where ^I(M) is the summation of the 
functions of the moment as determined by 
Simpson's multipliers; and the answer is 
expressed in inches fore or aft of the 
reference point. Summing up, we have 
the calculations as shown in Table I. 

6. For all practical purposes the vertical 
location of the C.B. may be assumed at 
two-thirds the mean draft or at approxi- 
mately 43.7 in. above the base line. We 
now have the relationship between the 
C-G. and the C.B. as shown in Fig. 4. If 
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It is obvious that an exorbitant number 
of approximations would be necessary in 
order to calculate a displacement and trim 
angle exactly equal to those required for 
the conditions of equilibrium, and it is 
infprobable that such accuracy could be 
attained using graphs of workable size. 
Past experience has shown that sufficient 
accuracy is obtained if the calculated dis- 
placement is within ± .25 percent of the 
gross weight and 0 is within * 0 deg., 10 

This method may also be used to deter- 
mine waterlines for flooded compartment 
conditions as well as total displacement 
of the hull fully submerged. In calculating 
flooded compartment conditions the 
method is identical, except that no dis- 
placement is shown under the sectional 
area curve at the flooded section. 


An approximate change in trim caused 
by a movement of the CG. may be found 
by the formula: 



where Y = change in draft, bow plus 
stern (in.) ; a = distance that C.G. 
moves, measured parallel to normal load 
waterline (in) ; L = length of water- 
plane (in.) ; and CM = longitudinal 
metaccntric height (in.). Since the physi- 
cal characteristics of metaccntric height 
are discussed later (under the subhead 
"Transverse Stability”) we will demon- 
strate here, therefore, only the mechanics 
necessary to obtain such metacentrir 

Longitudinal metacentric height is de- 
termined by the moment of inertia (/„) 
of the normal load water plane about a 
transverse axis through its centroid. The 
first step in calculating h is to construct 
a plan view of the normal load waterplane, 
plotting half breadths in feet against dis- 
tance in inches aft of the forward perpen- 
dicular (Fig. 5). The area under the 
waterplane curve is then divided into an 
even number of sections using equally 
spaced ordinates. Our accompanying 
Table II is set up for the application of 
Simpson's rule. 

Converting the length of the waterplane 
(A) to feet and letting N = number of 
ordinates, the area is — 



‘■ixy* 

2 (1068 - 42) 

“ 3 * 12 X 12 

= 850 sq.ft. 


X 180.76 


_ (1058 - 42) (236.96 - 197.52) 

~ 12X12 X 180.76 

= 1.54 ft. fwd. of Ord. 6. 


Calculation follows: 

Find I about Ord. No. (6). 


Location of the centroid of this area 
with respect to Ordinate No. 6. is — 


N X 

S/ (Af) ord. 0-6 — S / (At) ord. 6-12 
2/ (-4) 


/Ord.(6) = -|xQ)'x2/(/) 


/ 1058- 42 V 

X V 12+12 ) X 

= 338,642 ft.‘ 


Transfer this / Ord (6) to a trans- 
verse axis through the centroid; then we 


Table It — Calculations for the 
:ation of Simpson's Rule 



The height of the metaccnter above the 
C.B. is then — 

bm-4- 


2,270 

= 148.3 ft. or 1,779.6 in. 
where V = calculated displsc 


(Cu ft.) 


Since the C.G. is 106.3 in. above the 
C.B. (Fig. 4), the height of the metacenter 
above the C.G. is — 
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Station (In.) 

fig. 5. Plan view of normal load waterplane. Graph shows plot o I hall 
breadths in leel against distance in inches aft o I forward perpendicular. 


<l.\f = RM - 108.3 
= 1.779.6 - 106.3 

Total change in draft for a 1-in. move- 
ment of the G.G. is expressed by — 



1 X (1,058 - 42) . 

1,673.3 U ' 

= .607 in. 

Expressing this in change of trim angle 
for 1-in. movement of the C. G. we have — 



0 deg., 2 Min. 


Transverse Stability 

Static stability of a boat resting in water 
depends upon the effective height of the 
C.G. above the C.B. This effective 
height is termed either the transverse or 
longitudinal melaccntric height, depending 
upon the direction in which stability is 
being considered. Because all flying boats 
of conventional design are laterally un- 
stable (ignoring the affect of auxiliary 
floats), and the magnitude of this insta- 
bility is a major factor in the design of 
the auxiliary float, it is necessary to de- 
termine the location of the transverse 
metacenter. 

Fig. 6 shows the ship inclined at a small 
angle from the upright, causing C.B. to 
move from its original position B to B', 
The upward force of buoyancy now acts 
through B' and the weight of the ship, 
which is equal to the buoyant force, acts 
vertically down through G, the C.G. If 
GZ is drawn perpendicular to the vertical 
through B', then we have a couple tending 
io take the ship further away from the 
upright. The upsetting moment of this 
couple is W X GZ, where IV = gross 

The point if where the vertical through 


Table III — Summation of Moments 
of Inertia 



Xf(/> = 6.S47.58 


B" intersects the centerline of the ship is 
called the transverse metacenter, and the 
distance GM is called transverse rncta- 

auglcs M remains practically in a con- 
stant position, we may say that GZ = 
GM sin 0 = h. sin 0 for angles up to 
15’. Therefore the upsetting moment at 
any small degree of inclination is — 



\V X h. sin H 

It will be noted that when the meta- 
center occurs above the C.G., as did the 
longitudinal metacenter, the resultant 
couple will tend to right the ship, and 
hence the structure will be hydrostatically 
stable. 

Transverse mctaccntric height is de- 
termined by the moment of inertia of the 
normal load waterplane about its longi- 
tudinal centerline. This is calculated by 
the following steps : 


Determining Metacentric Height 

1. From tlie normal load waterplane 
curve (Fig. 5) set up a table for the 
application of Simpson’s rule. 

If the length of the waterplane (/.) is 
expressed in ft., I is then : 



2_ (1,058-42) 

3 X 12X3X12 


X 6.347.5S 


= 0,917 ft,* 

2. Height of the transverse metacenter 
above the C.B. is expressed: 


9,947 


2,270 

= 4.3S ft. or 52.6 in. 


3. If the hull has a compartment that is 
partially filled with a liquid having a free 
surface, then when the ship is heeled to a 
small angie the liquid will adjust itself 
to a surface parallel to the level water- 
line. The / of the iree surface of liquid 
about its fore and aft centerline decreases 
the effect of the / of the waterplane, and 
therefore reduces the value of BM. In a 
case where there are fuel tanks in the 
hull, this reduction in the value of BAl is 
given by— 


ABM = ^ 


50 / 


where p = fuel density (about 0.8). I 

surfaces of fuel about their respective 
fore and aft centerlines, V = displace- 
ment of the ship (cu.ft.), and W = gross 

Fuel Tanks 


The boat discussed here has one row 
of fuel tanks on each side of the center- 
line extending from Sta. 263 to 678. If 
I = length of tank row (ft.), and b = 
width of row, then — 

-UgX ( ?' 8 ~ 263 ! x (6.74F 
= 1,764 ft.* 

Reduction in BM is then— 


= 50 X 1764 
145,000 

= .608 ft. or 7.3 in. 

The final location of the transverse 
metacenter above the C.B. is therefore — 
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BM' = BM - ABM 
- 52.6 - 7.3 


4. Since the C.G. and the C.B. locations 
with reference to the base line or K are 
known, the distance of the transverse 
metacenter below the C. G. will be — 
hi = GM' = KG - (KB 4- BM') 

= 150 - (43.7 + 45.2) 

= 61.1 in. or 5.1 ft. 

Fig. 7 shows the location of the auxil- 
iary float as designed. The angle of heel 
necessary to submerge the float then will 





A'X 1 

" W X h, sin 9 
_ 7.S69 X 69.6 

~ 145,000 X 5.1 X .0927 


moment at the angle of heel required to 
submerge the float we have — 

_ A* X 1 

(IF X K an 9) + 21S.196 


5 deg., 19 min. 

The Bureau of Areonautics specifica- 
tion for transverse stability oi seaplanes, 
SR-59C dated Feb. 20, 1942 states that 
for satisfactory stability the submerged* 
displacement of each side float should be 
equal to, or greater than, the value given 
by the equation: 

‘-?[“*’+W5 + “ w ] 

where A = submerged displacement of the 
side float (lb.) • 

IF = normal gross weight of sea- 
plane (lb.) 

I = distance between C.B. of side 
float and centerline of sea- 
plane (ft.) 

0= angle of heel required to sub- 
merge side float 

!> = total wing span (ft.) 

S = total wing area (sq.ft) 

In this equation the first term within 
the brackets is due to the effective height 
of the C G., the second term is due to the 
effect of the wind on the wing, and the 
third term represents a reasonable excess 
restoring moment based on accumulated 
experience. Substituting in this equation 
we obtain the theoretically correct sub- 
merged displacement of the side float, 

??"&[****> + 

14^000/3,686 +, ° 6 'v'ilsjooJ 

= 8,610 lb. 

Side Float Displacement 

Submerged displacement of the side 
float as designed, as well as the partial 
displacement at various angles of heel, 
can be determined by the same method 
used in calculating the displacement 
of the main float. In case the 
total displacement of the side float is 
smaller than the minimum allowed by the 
above equation, the question of redesign 
may be left to the discretion of the cus- 
tomer. The side float selected for this 
flying boat had a total displacement (A) 
of only 7,869 lb. of sea water. The cus- 
tomer was satisfied with the adequacy of 
this displacement, and redesign was con- 
sidered unnecessary. 

The righting factor of this float for 
normal load is the ratio of the righting 
moment of the float fully submerged to 
the upsetting moment at the angle oi heel 
required to submerge it. 


547,682 
68,500 
= 8.0 

The side float should also be large 
enough to give a satisfactory righting 
factor for a maximum upsetting moment 
due to off-center loading. This off-center 
loading can be either the most extreme 
condition that can possibly exist or a con- 
dition that is limited by some loading re- 
striction in order to prevent any exces- 
sive increase in displacement of the float. 
In this instance the maximum off-center 
loading was assumed to exist when two 
men were on the wing at 52.2 ft. from the 
centerline of the ship refueling the tank, 
the opposite tank being empty. The upset- 
ting moment due to this condition is — 

2 men at 400 lbs. 

each X 52.2 ft. = 20,880 

630 gal. fuel at 

6 lb, /gal. X 52.2 ft. = 197,316 
Total moment = 218,196 ftlb. 

Adding this moment to the upsetting 

f 


= 7.869 X 69.6 

“ (145,000 X 5.1 X .0927) + 218,196 
_ 547,682 
“ 286.696 

If a series of displacement calcula- 
tions for the side float are made at varir 
ous heel angles, we can plot a curve of 
righting moments against angle of heel 
(Fig 8). The point where this curve 
intersects the curve oi normal upsetting 
moments will then locate the lateral in- 
clination at which the ship fill remain at 
rest, and is termed the static angle of 

The calculations described here corres- 
pond to standard practice in naval archi- 
tecture. For further study concerning the 
theory and applications of these methods, 
the following books arc recommended: 
Theoretical Naval Architecture, by Att- 
wood and Pengelly; Practical Principles 
of Naval Architecture, by S. S. Rable; 
and The Nava I Construction, by Simpson 



Fig. 8. Curve of righting moments against angle a I heel. Nate static angle o I heel al inter- 
section of righting moment and normal upsetting moment curves. 
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HIGH FREQUENCY A. C. 
"UPS" MOTOR PERFORMANCE * 

PART II 


By J. D. MINER, iYestinghouse Electric & Mfg. Co. 


Increased efficiency and advantages due to weight saving are 
detailed in this concluding article on substitution of alternating 
high frequency current for direct current on aircraft. 


C onstant-speed operation of gener- 
ators provides one definite ad- 
vantage apart from constant-fre- 
quency considerations. It permits a tre- 
mendous reduction in weight, since weight 
of an electrical machine of given output 
varies almost inversely with the speed. 

A machine operating at 6,000 rpm. is 
very much lighter than one which must 
develop the same output at 2,100 rpm. 


Although step-up gears could be provided 
to convert from 2,100 to 6,000 rpm., the 
same gears would give 23,000 rpm. at the 
high end of the speed range, an obviously 
impracticable speed for a machine of 
appreciable size. 

A great deal of the weight of the vari- 
able-ratio drive may therefore be charged 
to the reduction made possible in alter- 
nator weight. Similar considerations 



Average values a I full load inputs required by 400 - 
cycle. 3-phase induction motors operating at 195v. 


would apply to d.c. generators, especially 
ior sizes appreciably larger than those now 

A speed governor must be provided to 
maintain the speed of the alternator at 
6,000 rpm. within permissible variations, 
and for parallel operation it must also 
control torque. That is, it is necessary to 
establish a definite relation between speed 
and torque so that the governor can main- 
tain simultaneously system frequency and 
alternator load. 

Since alternators operating in parallel 
must all have the same speed, individual 
loads must be exactly proportional to ap- 

Governor speed setting should there- 
fore be responsive to the load, and errors 
in speed calibration will show up as an 
incorrect division of torques. 

Obviously all governors should produce 
the same incremental drop in speed as 
alternator load increases. It has been 
agreed that the speed drop will be 8-|>er- 
ccnt from no-load to 150 percent load, 
With 400 cycles at 75 percent load, the no- 
load frequency will be about 417 cycles 
and the frequency at 150 percent load 
will be 384 cycles. It should be noted that 
1 percent error in speed calibration will 
produce nearly 20 percent error in torque 
or load division. 

An over-running clutch in the drive 
limits the negative torque to practically 
zero, so that, if one alternator should 
be driven faster than the no-load speeds 
of the others, the alternators will idle at 
the speed of the fast-drive alternator with- 
out requiring any great amount of power. 
The idling alternators will be incapable 
of supplying real power or kilowatts, al- 
though they will become synchronous 
motors and will supply reactive power- 
factor correcting power or kitovars 
thereby aiding excitation of the machine 
carrying the load, thus increasing its load 
capacity during momentary surges. 

The governor should operate rapidly 
enough to keep the load division within 
permissible limits even at maximum en- 
gine acceleration. The over-running 
clutch will prevent major system disturb- 


-- — — - — — ^ ..^ Exner, £pth oi^.„. 

w esti»ghoiisc Electric & Miff. Co., and of J. C 
— - cmra i station engineer oi West 
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ances during such acceleration, and there 
is little danger of damage even if the load 
shifts rapidly between alternators. Set- 
ting one governor permanently high so 
that one alternator continues to carry a 
heavy overload is another matter, and 
damage to either the drive or alternator 
would be certain if such a condition were 
to persist through malfunctioning of pro- 

It should be apparent that a "soft" drive 
or one that has considerable droop with 
load, because of slippage or because of a 
torque-limiting device, greatly reduces the 
difficulties of governor control and mate- 
rially reduces response speed necessary 
to prevent over-frequency and excessive 
torque when an engine is rapidly accel- 
erated. Droop in the drive is momentarily 
added to that in the governor so that 
momentary torques are reduced and the 
governor is given time to reach a proper 
setting. Droop in the drive, if produced 
by slippage, involves power loss, whereas 
droop produced by the governor does not 
involve any such loss. 

Droop in the governor is produced by 
a kilowatt-responsive element in the gov- 
ernor calibration system. Each governor 
responds to the load on its own alternator 
only, to avoid complicated interconnec- 
tions. Load division may be adjusted in 
flight by biasing the governor calibration 
through electrical remote control. This 
adjustment will raise or lower the entire 
speed-torque curve but will not change its 

Voltage regulators on an a.c. system 
with paralleled alternators must accom- 
plish two results: (1) They must control 
system voltage, and (2) divide reactive 
circulating power loads to prevent over- 
heating of individual units or serious re- 
ductions in synchronizing torques. Sys- 
tem voltage will be a function of total 
excitation, including any negative ex- 
citation or demagnetizing effects produced 
by low-power-factor loads. The propor- 
tion of total excitation applied to the field 
of any one machine determines its power 
factor rather than its voltage. That is. 
a slight change in excitation of a single 
alternator paralleled to a high-power bus 
will have much less effect on bus voltage 
than on distribution of circulating reactive 

Improper adjustment of excitation with 
parallel alternators may lead to unneces- 
sary overheating of some. An alternator 
with an abnormally weak field will pull 
out of synchronism easily during power 
surges. For these reasons, voltage regu- 
lators for use with parallel alternators 
will be provided with an automatic re- 
active-load compensating circuit which 
will prevent any appreciable unbalance of 
power factor. Because the compensating 
circuit is responsive only to the circulating 
zero-power factor component of the out- 
puts, it can operate to redistribute ex- 
citations without changing system voltage. 

Alternator 

Main-engine driven alternators are of 
eight-pole design to provide 400 cycles at 
6,000 rpm. Mechanically they arc re- 
quired to withstand 9,000 rpm. without 


failure, since in the event of governor 
failure some types of drive will go into 
direct ratio with a possible maximum 
alternator speed of 8,100 rpm. Machines 
are of salient-pole rotating-field construc- 
tion and resemble large machines built in 
miniature. Damper bars are used in pole 

Excitation is provided by means of an 
exciter either integral with alternator or 
coupled to it at the end opposite the flange 
mounting. Heavy overload capacity is 
necessary to provide system stability and 
to supply the short-circuit current re- 
quired for clearing faults rapidly to avoid 
loss of synchronism or motor load. The 
exciter is designed for a high ceiling 
output because momentary overload alter- 
nator capacity varies directly with ex- 
citation. 

Cooling is provided by blast-tube air 
through axial ventilation ducts in rotor 

Continuous rating is determined by 
effectiveness of the cooling, since inherent 
excitation is sufficient to maintain voltage 
for momentary overloads of twice the 
nominal rating. 

The alternators, with their variable- 
ratio drives, represent a sizable installa- 
tion, and no attempt should be made to 


mount them on the engines. Ventilation 
problems are complicated by providing 
engine cooling through the same main air 
ducts, and further by a requirement that 
the alternators supply at least a small 
output with the airplane on the ground. 

Parallel Operation 

Parallel operation of several small alter- 
nators will provide maximum reliability 
for a system exposed to hazards of com- 
bat service. Full output is instantly avail- 
able wherever required. Requirements for 
successful parallel operation add compli- 
cations to the speed and voltage-control 
problems, yet these matters arc but little 
more complex than those problems Solved 
on the Douglas XB-19. 

It will be necessary, however, to lay 
out the system so that operation can be 
obtained with isolated alternators and sec- 
tionalized buses so that failure of, or dam- 
age to, paralleling equipment will not 
render the system inoperative. Transfer 
breakers must be provided so that any bus 
may be connected to any alternators, in 
such fashion that loads can be shifted, 
as required, to avoid overloads or to com- 
pensate for combat damage. 

Equipment is now being developed for 
automatic synchronizing. It is similar to 
equipment already tested on the XB-19. 
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Effect of voltage on conductor weight 
carrying S kw. with 3 percent regulation. 
These curves are based on AN-J-C-41 air- 
craft cable with cotton braid. Cables 
from different manufacturers will vary 
slightly in weight. Shaded area indicates 
extra weight required for bunched con- 
ductors to prevent overheating. Shaded 
area indicates extra weight required lor 
bunched conductors to prevent overheat- 


A dead-bus relay will allow the first alter- 
nator coming up to speed to do so inde- 
pendently of the synchronizing controls 
and to be connected to the bus. As soon 
as voltage is available on the bus, the 
automatic synchronizing equipment comes 
into play, and before the other alter- 
nators come in they will be automatically 
brought up to proper voltage and fre- 
quency. then automatically connected in 
proper phase relationship to the bus 
voltage to avoid system disturbance. 

Distribution System 

Various distribution systems have been 
proposed to meet requirements for maxi- 
mum reliability under combat conditions. 
It is mainly in the distribution system's 
protective features that the new a.c. sys- 
tems will differ from previous aircraft 
electrification conceptions. Problems ap- 
proach those encountered on naval vessels, 
where every consideration must be given 
to continued operation even after severe 
damage by hostile fire. 

Attempts have been made to provide 
two separately routed feeders for each 
vital load, but in most cases this involves 
too much weight nenalty. Instead, each 
major feeder consists of 12 or 15 spaced 
conductors; that is. 4 or 5 for each line. 
Subdivision of the feeders permits a 
reduction in total copper, since spaced 
leads dissipate heat much better than a 
single large conductor. 

Subdivision of main lines into parallel 
conductors makes possible fusible links or 
limiters lor clearing faults on lines or at 
loads. These fusible links have an in- 
verse time-current characteristic which 
provides very rapid blowing for heavy 
overloads and avoids blowing for light 
overloads of short duration. A minimum 
of three conductors is required; four or 
five are used for vital circuits so that 
at least two faults in any given section can 
be cleared without failure. It is necessary 
to match limiters to circuits so that faulted 
sections will clear without blowing or 
damaging adjacent limiters. Limiters in 
individual conductors must have a high 
enough rating to continue to carry the load 
current when one or two conductors have 
faulted and cleared. 

Replacement of a limiter by one of 
incorrect rating may destroy the protec- 
(Tum to page 2 77) 


using No. 4 clble (AN-J-C4SI Cable 
tiple , conductors .in open air. Regulation 
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New Tool Devised 
For Shrinking Wrinkles 


PLANT-PRACTICE 

HIGHLIGHTS 




Gang Cut-Off Saw Stop 

• This stop saved an estimated five-sixths of time form- 
erly required for cutting lengths of material on production 
work. Devised by Marvin B. McCoy of Northrop Air- 
craft, this machine has a series of hinged adjustable stops 
each of which can be throw-over into position by hand 
when that specific length is to be sawed. 


Shrinking wrinkles in aluminum with new forming tool and riveting gun. Using fiber block cut 
to fit contour, up to 49 percent of time is reported saved over hand work. 
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P OWERFUL TNT, for which end- 
less rows of bomb cases are waiting, 
looks and pours in a thick, yellow 
stream ... a deadly. 1000-lb. "yolk” for 
each of these bomber "eggs”. 

Machining operations in the manu- 
facture of munitions range from rough 
hogging of steel to delicate jobs of 
watchmaker precision, as on fuses. In 
all of them, Texaco Cutting and Solu- 
ble Oils assure faster machining, longer 

tool life. 

Texaco Cutting Oils, for instance, 
permit higher speeds and feeds, with 


improved surface finish. They lubricate 
the tools, and by carrying away the heat 
prevent chip welding; thus lengthen- 
ing tool life, assuring greater output. 

Texaco lubricants have proved so 
effective in service they are definitely 
preferred in many fields, a few of which 
are listed at the right. 

The services of a Texaco Engineer, 
specializing in cutting . coolants, are 
available to you through more than 
2300 Texaco distributing points in the 
*18 States. The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 


THEY PREFER TEXACO 


* More buses, more bus lines and more bus* 
miles are lubricated with Texaco than with any 
other brand. 

* More stationary Diesel horsepower in the 
other brand. 


all other brands combined. 


* More locomotives and railroad cars in the 





TEXACO 


CUTTING, SOLUBLE AND 
HYDRAULIC OILS machining 


TEXACO STAR THEATRE E 


R BY RETURNING E 


t DRUMS PROMPTLY 
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HERE'S THE PRESCRIPTION 
TO KEEP MAGS SPARKING 


A ll turee types of Scintilla magnetos 
described here arc single flange- 
amounted rotating-magnet models of 
anti-clockwise rotation. 

Types SF9LN-2 (Fig. 1) and SF9LN- 
4 (Fig. 3) are 9-cyl. models, Typc-2 hav- 
ing the breaker cam directly on the mag- 
net shaft, while Type-4 has a compensated 
cam mounted on a separate shaft, driven 
at } engine speed by gears with a 4:9 ratio. 

Type SF14LN-3 (Fig. 2) is the 14- 
cyl. model, having the camshaft driven by 
4:7 ratio gears. With the exception of 
these differences, there are no variations in 
their working principles, apart from the 
installation ot a condenser in the secon- 
dary circuit of the 14-cyl. SF14LN-3 
model. 

Cam lobes are ground at unequal inter- 
vals to compensate for the slight varia- 
tions from equal firing intervals, due to 
the design of radial engines. On the 
magneto, the “E” gap varies for each con- 
tact point opening. The "E” gap is the 
angular difference between the neutral 
position of the magnet and its position 
when the contact points commence to open. 
When the magneto is changed from 
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A hundred miles of sparks — 200,000,000 electrical impulses at nearly 
20,000v — is the normal aircraft magneto output between overhauls. 
Careful inspection of these reliable little units, is the key to keeping 
them operating efficiently. 


right to left hand side of the engine, the 
only variations required are the use of 
the correct air blast, cover and the radio 
shield having the proper outlet for the 
high tension cables. 

The booster electrode is located so that 
it trails the high tension segment of the 
distributor finger to give a retarded spark 
while the engine is being started on 
booster. At coming-in speed, magneto 


automatically restores the spark timing 
to that required for normal running. 

Before installing magneto, make sure 
that it has been properly checked and in- 
spected. A complete set of special tools, 
available from the magneto manufacturer, 
is essential for best results. 

Timing to the Engine 

Turn crankshaft in the direction of 
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Hot Doping Spreads Overhauls 


By RALPH HALL, Foreman, Point Shop, and 
THOMAS PERRY, Fabric Shop, American Export Airlines 

New materials and new methods in doping aircraft fabric not only 
save time in application but also add to durability — thus keep planes 
flying longer. 


T hough hot doping is among the 
newer methods for surface finish- 
ing aircraft fabric, sufficient pro- 
gress has been made to enable the operator 
to know definitely beforehand just how 
thick the coat will be and the kind of sur- 

Savings in man-hours through the hot- 
doping process result from two main 
advantages over the older cold-dope 
method. First is the ability to apply hot 
dope when the atmosphere is humid, a 
condition which would cause blushing and 
the cessation of cold doping. 

Second is the fact that seven coats of 
hot dope equal the finish obtained with 
nine coats of cold dope, or, if time is of the 
utmost importance, three or four coats 
may be applied to form a durable surface 
which will stand much hard wear before 
requiring reconditioning. 

The above advantages, translated into 
terms of maintenance, mean that the dop- 
ing crew can work under almost any 
weather conditions, day or night, and the 
fabric surfaces may be placed in service in 
very much shorter time than has hereto- 
fore been considered possible for the job. 

Regarded as profit factors, the proper- 
ties mentioned in the last para- 
graph definitely keep aircraft 
in service longer with shorter 
overhaul time and longer 
periods between overhauls. Ex- 
tended life of materials means 
less replacement costs and 
smaller labor charges against 
fabric-covered portions of the 
airplane. - 

An example of the time 
saved: At American Export 
Airlines a rudder was com- 
pletely doped and ready for in- 
stallation in slightly less than 
15 hr. This job, done by only 
two men. is an excellent illus- 
tration of what can be done 
when time is short. In addi- 
tion, experience has shown that 
hot dope extends the life of 
fabric at least 50 percent. 

When applying the primer 
coat with the old style cold 
dope, much time was wasted in 
hand brushing the dope into the 
surface of the material. Hot 
dope may be sprayed in much 
less time and the resulting sur- 


face is better impregnated than by the hand 
method. If this time saving is taken into 
account with the additional saving due to 
less frequent redoping, the added 




e time of the a: 


plane will be found 
paid for the entire hot-doping process. 

Naturally, any process must have some 
disadvantages. In the case of , jiot-doping 
Oiere are two — one temporary and the 
other more or less difficult to overcome. 
The temporary trouble is lack of trained 
and experienced personnel. Hot doping is 
not a difficult operation but it does re- 
quire that the untrained operator work 
under the supervision of a man who has 
had previous experience. This situation 
will, of course, be solved as more person- 
nel learn the work. 

The other more serious disadvantage is 
inherent. Considerable time is lost when 
changing fluid in the hot-doping machine, 
and the only remedy at present found 
practical is to have two machines, so 
that one may be used while the other is 
being cleaned. This is not really a remedy 
but merely a way of overcoming the diffi- 
culty which still remains if a second ma- 
chine is not available whenever needed. 



From time to time the question has 
arisen regarding the effect of hot dope on 
frame structures due to tautening in dry- 
ing. Actually, hot dope has somewhat less 
pull than cold dope. The reason for the 
incorrect notion that it would pull more 
than the cold variety is because hot dope 
tends to spray much more heavily, and so 
the operator, used to cold dope, will find 
that he has laid on an extremely heavy 
coat instead of the normal one. When this 
coat dries it naturally exerts an enormous 
pull on the frame, with the result that 
warping occurs. With an experienced 
operator this warping is not found in any 
frame capable of standing normal fabric 
shrinkage. 

It is well to point out here that the 
reason for using this new dope in a hot 
condition is that its viscosity has to be 
reduced to a point where it will spray 
easily and form a thin coat. Dope at 100 
deg. F. at the nozzle will lose much of 
this heat when sprayed, resulting in a 
higher viscosity when it strikes the fabric. 
This fact must be borne in mind con- 
stantly by the operator if he wishes to 
obtain satisfactory tautness in the finished 
surface. Before ribstitching, fabric may 
be sponged to tauten it if the operation 
appears necessary. 

Prior to doping, the fabric should be 
inspected for tautness and pulled so that 
it does not sag between the ribs. If an 
additional finishing tape is added beneath 
the fabric under the reinforcing tape, it 
should be laid down with hot dope primer. 
In case metal strips arc used as fabric 
retainers, the operator should wet the 
fabric surface with hot primer before at- 
taching the strip. And he 
should take care that only the 
surface which will be beneath 
the metal is then wetted with 

When the entire fabric sur- 
face has been tightened and is 
ready for doping, it should be 
cleaned off with a whiskbroom 
and spots removed with carbon 
tetrachloride. Surface to be 
doped should be stood in ap- 
proximately a vertical position. 

First application is a lap 
coat, which should be sprayed 
on as thickly as possible with- 
out causing sags or runs. 
Lighting for this work should 
be from both ends of the sur- 
face at an acute angle, so that 
the nap of the fabric can easily 
be seen. This method of light- 
ing permits a much heavier 
coat to be evenly applied than 
if the lighting were at any 
other angle. It is a good plan 
to watch the surface being 
sprayed, rather than the cone 
of dope coming from the gum 
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Method for spraying hot dope is the 
reverse of that used with cold types. With 
cold dope it has been customary -to spray 
all corners, sharp edges, and pockets first, 
then finish the large flat surfaces after- 
wards. This was done in order to elim- 
inate, as much as possible, the dust of 
overspray. 

With hot dope, if corners were sprayed 
first, the overspray would settle on the 
unsprayed flat surfaces and dry. Then, 
when these parts were sprayed, the dried 
dope would absorb the solvents in the 
primer and prevent proper penetration of 
the fabric. As the quality of the primer 
coat depends almost entirely on the 
amount of penetration, the above is a point 
to be remembered. Even a very heavy 
primer coat may not have the penetration 
of a much lighter application, if the type of 
nozzle, the pressure, or the temperature 
arc not all as they should be. 

It has been found that an internal mix 
gun gives a spray with a sharply defined 
cone, thus eliminating much of the over- 

Drying will take from 1 hr. in a room 
having controlled heat and humidity, to 
2 hr. under less advantageous conditions. 
The surface will be found to be very 
rough, due to the nap sticking up. This 
nap can be removed with No. 180 wet-or- 
dry paper, used dry. This will give a 
very smooth surface, but care must be 
taken to prevent cutting through dope or 
fabric at projecting points or corners. 
After sanding, routine is to wipe off all 
dust, since this will cause lumps in the 

A second primer coat is now given, at 
right angles to the first. This is for the 
purpose of filling thoroughly the cut ends 
of the nap, which may not have been com- 
pletely filled by the first coat. This second 
coat is not as heavy as the first because the 
fabric has already absorbed one coat and 
the excess would not be taken up but 
would cause runs and sags or might de- 
velop pinholes due to breathing of the 

Another important reason for not lay- 
ing on too heavy a second primer coat is 
that too thick a coating tends to work 
after the surface has been finished, devel- 
oping cracks which eventually break out 
to the surface and render the repair of the 
whole job necessary. 

Best method of applying the second 
coat is to spray it on just heavily enough 
to flow but not so heavily as to form a 
full body coat that would still be wet after 
the entire surface had been sprayed. As 
a test, spray a few panels and observe the 
results. If the newly sprayed surface is 
starting to dry, the spraying is satis- 
factory. If, however, the dope is still wet 
and not at all tacky, the application has 
been too heavy. When a newly sprayed 
area is quite dry to the touch and feels 
rough, it is a sign that it has merely been 
(Turn to page 289) 


William Morel/, foreman of AEA's fabric 
and dope shop, operating Paasche gun, 
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The System for Servicing 

Hydraulic Unloader Valves 


the reservoir through the return port 
(shown in the side of the body in Fig. 2). 

When pressure above valve (7) drops 
to a point where it can no longer hold 
ball (29) on its seat against the pressure 
of the adjustable spring (36), valve (29) 
is forced against its other seat by the 
spring (36) and pressure, which has been 
holding valve (IS) open, is allowed to 
bleed to rdturn through the upper seat 
(30), thus allowing spring (14) to close 
valve (IS). 

This completes one cycle of operation 
for the unloader valve, there usually being 
about one per minute during normal 
operation of the hydraulic system. The 

pressures is governed by the difference 
in areas of the two seats of valve (29) 
and by the pressure of the adjustable 
spring (36). 

Inspection 

Daily: Inspect fluid for sludge or 
water. If any signs of these are detected, 
drain the system and flush it out with 
clean oil, using either a portable power 
pump or the engine-driven unit While 
pumping, operate all controls and valves 
frequently enough to make sure that they 
all work perfectly. Clean all strainers 
thoroughly and replace packing seals and 
gaskets. 

In this and all other work on hydraulic 
systems, remember that working parts 
must operate perfectly and without leak- 
age under pressures up to 34 ton per 
sq. in. which is always "looking for” a 
scratched or rough surface along which it 
may leak. Using old gaskets or packing 
is not economy — it is asking for trouble. 

Every 25 hr.: Inspect tubing and 
joints for leakage, and check all nuts 
for tightness, marking each off on a list 
to make sure none have been missed. 
Though hydraulic systems are extremely 
strong and well designed, they have the 
same liability that all machinery has when 
worked to the limit — nothing can be left 
to luck, and "next time” is usually too 
late for work which should be done now. 

Maintenance 

When removing parts, cover all open- 
ings to exclude dirt. Protect all dis- 
assembled equipment with clean, dustproof 
covers. Coat all parts with mineral oil 
conforming to specification AN-VV-0-366. 
Parts to be placed in storage should be 
protected from corrosion or risk of freez- 
ing. Oil containers should be kept closed 
and clean, and dirt or dust should not be 
permitted to accumulate on their top sur- 


Here are the simple and detailed methods given by Electrol for 
keeping the heart of the hydraulic system pulsating throughout 
a long and useful life. 


drilled and tapped main passages con- 
nected together. Fluid under pressure 
enters the pressure port and lifts the 
valve (7), normally passing out through 
the upper opening to the hydraulic system. 

If, however, the pressure exceeds that 
for which the valve is set, fluid pressure 
will force the ball valve (29) off its seat 
(27) and against th^ opposite seat (30), 
allowing fluid to pass through the small 
diagonal port to the left hand side of the 
plunger (18), which then moves to the 
right and lifts ball valve (IS) off its seat, 
allowing the fluid to flow freely back to 
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THIS FABRIC TESTER 
TAKES OUT THE GUESSWORK 



AVIATION'S MAINTENANCE NOTEBOOK 




"No Spin" for Link Trainer 

• G. L. Cooper and M. K. Lyster of Southwest Air- 
ways, Falcon Field. Ariz., installed this device in the 
tube leading to 'the spin-trip assembly on the com- 
pany’s Link Trainers. By collapsing the vacuum in 
this tube when unlocking the trainer and until 75-80 
mph. airspeed is reached, confusing initial spin is 
eliminated and trainer is stablized at starting. 


Cooper-Bessemer Tubing Straightener 

• This machine for taking bends out of coiled 
tubing was made entirely from scrap. Constructed 
by Howard Kinsely and Frank Babcock of 
Cooper-Bessemer, the device consists of several 
rollers through which the tubing is pulled, follow- 
ing which it rests on a long table to prevent bend- 
ing. Lower rollers are permanently aligned with 
guides, but upper ones are adjustable by screws, 
to permit insertion of various sizes of tubing. 
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boiler plate, plow has two heavy duty 
truck casters to serve as lend wheels and 
keep blade edge at proper clearance 
height. Expansion springs, located at 
yoke bolts, permit plow blade to main- 
tain proper height regardless of pave- 
ment irregularities. 

Operated by an electric truck, this 
plow is easily attached or removed in 
five minutest All that is required is 


fastening of truck forks into strap iron 
loops, then connection of cross spring 
chains to upper elevating portion of 

Traction is provided for truck by 
using a set of conventional tire chains 
cut down to fit smaller wheels. 


Snowplow Made 
From Salvaged Material 

This home-made plow attachment for 
truck or tractor, serves adequately to 
remove snow at Westinghouse. Idea 
was that of Tom Turner of company’s 
meter division, and details were worked 
out by Ernest Hauck, works engineer. 

Constructed of channel iron and 


Converted-Ford Plane "Tuggers" 
Save Fuel and Taxiing Time 

By using converted Model “A” 
Fords to tow planes around the ramp 
instead of taxiing them, Hawthorne 
School of Aeronautics, operator of 
AAF Primary School at Orangeburg, 
S. C., has been able to save 4,000 gal. 
of gasoline monthly and also eliminate 
hazards of taxiing accidents. Designer 
of tugs is F. M. Cullers of Dorr 
Field, Fla. 

Initial tug was made from a con- 
verted 1929 Model “A” Ford truck. 
To enable a minimum turning radius, 
wheel-base was shortened to 6 ft. by 
cutting about 30 in. from frame and 
32 in. out of middle of drive shaft. 
Body was removed entirely and one 
seat for driver was added to frame. 

Additional utility is achieved by in- 
stallation of a regulation AAF gas- 
driven generator on right side of driver 
to provide power to an electric energiz- 
er for inertia starters on PT-17 train- 
ing planes. This power-driven ener- 
gizer which is considerably faster than 
manpower, is needed for use in cold 
weather when starter sometimes must 
be employed several times before en- 

Towing mechanism is a triangular 


shaped truss 9 ft. long and of welded 
j-in. black iron pipe. End of tow bar 
which couples onto tug is equipped 
with two tractor springs to absorb 
shock of sudden starts and stops, elim- 
inating jerks. Couplings at other 
end of tow bar are attached to tow 
rings mounted as standard equipment 
on axles of Boeing PT-17 trainer. All 
three couplings are firmly secured by 

safety pins slipped into place after 


tow is secured. Since width of PT-17 
landing gears varies slightly in differ- 
ent models, landing gear couplings on 
bar are self-adjusting. 

When not attached to an airplane, 
tow bar trails behind tug on two small 
wheels made from rejected PT tires 
and tubes. 

Almost as important as saving in 
gasoline is saving of time in moving 
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Landgraf Helicopter 
Has Unique Design Features 


By WILLIAM R. NELSON, Pacific Co ait Editor, " Aviation " 

Its twin three-blade eontra-rotating rotors have ailerons for 
altitude control; power is delivered to both rotors by unusual 
cable system from single gear box; and new control system 
eliminates foot pedals. 


A new type helicopter, which the 
designers expect to be inherently 
stable, safe and easy to operate, 
and efficient in performance, is now un- 
dergoing tests in Los Angeles. In- 
cluded among 51 claims set forth in patent 
applications covering it are several fea- 
tures which may well have profound ef- 
fect on future helicopter designs. 

Designed and built by the Landgraf 
Helicopter Co., of Los Angeles, the new 
craft has twin three-blade rotors which 
contra-rotate. The ship has no tail rotor. 

Outstanding features of the Landgraf 
machine include: 1. Its side-by-side rotors 
with non-articulating blades: 2. meshing 
(rather than separate) rotor disks; 3. at- 
titude control by cycle operation of ailer- 
ons mounted near the tip of each rotor 
blade : .4. attainment of fore and aft sta- 
bility by locating center of gravity con- 
siderably forward of the rotor axes : 
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and 5. elimination of heavy and compli- 
cated gearing and shafting through use 
of a tension rod drive. 

Begun more than ten years ago with a 
design approach, almost as “radical” as 
some of the plane’s features, the Land- 
graf helicopter, it is stated, was built to 
create, rather than meet, a customer de- 
mand. Contention: That sales of aircraft 
have lagged because of lack of utility 
rather than lack of safety or high cost. 

Having isolated what he conceived to be 
the sales obstacles, Fred Landgraf, head 
of the company, next prescribed the set 
of “musts” an aircraft should have if it 
were to overcome the existing lack of 
interest on the part of the public. His ap- 
proach was to improve the utility and con- 
venience while retaining all of the known 
safety ieatures, believing that low cost 
could be achieved through large volume 
if a highly useful aircraft could be offered. 


To increase utility it was specific that 
the craft must be capable of landing 
within a short distance of the operator's 
ultimate destination. To do so it must be 
capable of descending and landing in 
small areas, even if they were surrounded 
by obstructions. It must take off without 
forward run and be capable of vertical 
ascent It should then be capable of 
flying at very much reduced speeds in 
case of poor visibility. It should be 
maneuverable on the ground without as- 
sistance of a ground crew or other outside 
help, and it should be reasonably quiet. 

To be safe and convenient the machine 
must always accurately respond to the 
controls, at any speed, altitude, or condi- 
tion of flight. Means of control, while 
separate and independent of each other 
(but synchronized and complementary in 
their operation) must not at any time 
conflict with, cross, nullify, or reverse 
each other in different plane attitudes. 
The craft's rate of descent without power 
should be slow enough to permit a safe 
vertical landing in case of engine failure. 
And the machine must be automatically 
stable about all three axes, so that it 
would tcnjJ to return to an even keel 
after any -kind of disturbance. 
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Designer Fred Landgraf maker adjustment 
on his radically designed helicopter. 

cabin, is modified 8S-hp. Pobjoy with suc- 
tion rather than blaster tan tor cooling. 
Full cantilever rotor booms also support 
main wheels of tricycle landing gear, and 

that of conventional airplane, except that 


Added together, Landgraf decided that 
his “musts” automatically eliminated all 
aircraft types except the helicopter. At 
the time the design requirements were 
drawn up (1934-35) no helicopter had yet 
been flown with any degree of success 
(the Focke-Wulf was not flown until 
1936). Starting with known data, par- 
ticularly that developed by autogiro engi- 
neers, several years of designing, building, 
testing, and revising of small flight 
models accumulated data upon which the 
current prototype is based. 

Fuselage of the Landgraf helicopter 
closely resembles that of standard fixed- 
wing designs, except that the engine com- 
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New De-Icer improvements increase 
ice protectio n ■ ■ ■ provide Jonger life ■ • • 
save weight . . - mt maintenance costs! 


The big assignment in our De-Icer laboratories 
has been to cut down weight, to increase aero- 
dynamic efficiency, and to continue improve- 
ments in ice-removal effectiveness. In the new 
Type 1 1 De-Icer, a series of refinements have 
been developed which add up to better per- 
formance on all these counts. 

FEATURES OF THE TYPE 11 DE-ICER 

9 IMPROVED TEAR RESISTANCE: Type 11 De-Icers 
have an all-surface ply of special elastic fabric 
which resists tearing. 

• THINNER AT ATTACHMENT: This same all-over ply 
encloses the wire bead at the attachment edge, 


which results in a thinner cross section and per- 
mits better aerodynamic smoothness at the point 
of attachment. 

• NYLON TUBES: The tubes which pulsate when the 
De-Icer is in action are made of a highly stretch- 
able nylon fabric, and are recessed into the 
De-Icer to produce a smooth, uniform cross 

9 LIGHTER:Eliminationof reinforcementstripsand 
sponge filler, and more effective use of rubber 
and fabric, reduce the weight of the De-Icer. 

9 BETTER ICE REMOVAL: Improved tube arrange- 
ments, made practical by the stronger, lighter 
materials, provide more efficient ice protection. 



HOW THE 
DE-ICER WORKS 


The Type I I De-Icer works on the 
same principle as other standard 
types. It consists of a rubber sheet, 
containing cells or tubes, stretched 
and mechanically attached at its 
outer margins to the leading edge 
surface to be protected. The infla- 
tion and deflation of the cells 
cracks the ice so that it is carried 
away by the air stream. 


9 LONGER LIFE: The required ten- 
sion is obtained with less stretch- 
ing of the De-Icer over the lead- 
ing edge. That means less strain 
on the rubber, and longer useful 
life for the De-Icer. 



9 NO TRAPPED AIR: The back of the new De-Icer 
is ribbed, forming spanwise channels between 
wing-skin and De-Icer. These channels guide 
any trapped air to chordwise channels and then 
to the vent holes. They also help to keep lubri- 
cating talc spread evenly under the surface. 


^ C. A. A. APPROVED Type XI De-Icers have been 
approved by CAA and Army Air Forces. The 
B. F. Goodrich Company, Aeronautical Division, 
Akron, Ohio. 



9 REDUCED MAINTENANCE: Most of the features 
mentioned here contribute to lower mainte- 
nance requirements, so that both repair time 
and costs are greatly reduced. 

VpS* 
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B. F. Goodrich R I V N U T S excellent 
for plastic assemblies like this . . 



MILITARY 




AVIATION, 





CIVIL OPERATIONS & TRAINING 


NAVITRAINER TEACHES 
DEAD RECKONING ACCURACY 


Ingenious training device for embryo avigators utilizes simulated 
instruments for plotting courses of classroom "missions” over land 
or water. And when "destinations" aren't reached, student 
quickly learns why. 


F amiliarly known as the Navi- 
trainer, the G-1A dead reckoning 
teaching device — widely used at pri- 
mary and secondary Army and Navy air 
forces instruction centers — simulates as 
closely as possible conditions encountered 
in actual flight. 

It enables considerable saving in flight 
equipment, fuel, and man-hours which 
might otherwise have been spent in flying, 
and it also completely eliminates the fac- 
tor of weather. 

Developed by the AAF and engineered 
and produced by American Automatic 
Typewriter Co., the Navitrainer enables 
the air cadet to learn how to take drift 
readings, how to employ them in double 
drifts to find wind and ground speeds, and 
how to use various instruments necessary 
in dead reckoning. 


Basically, the operation of the Navi- 
trainer may be described as follows : The 
student sits in a canopy-covered car and 
depends entirely on the trainer’s instru- 
ments for knowledge of his position. The 
car is mounted on a triangular frame 
moved over the floor by an electric motor. 
Direction and speed are set by the in- 
structor. 

Beneath the car and frame, and hav- 
ing independent movement, is a device 
called the Windtroducer, which serves 
two functions: It brings the element of 
wind drift into the avigator’s problems 
and supports the chart or map on which a 
pencil affixed to the car traces the true 
course of the “plane" over the ground. 
The Windtroducer also is actuated by the 

Within the car are a simulated drift- 


meter, altimeter, airspeed indicator, free 
air thermometer, two clocks, and an il- 
luminated plotting table on which the stu- 
dent makes his calculations. 

The student records trainer airspeed by 
means of the airspeed indication as modi- 
fied by temperature and altitude; then he 
obtains wind direc:ion and velocity by 
calling for a double drift The instructor 
moves the car 45 deg. to the right, then 90 
deg. left, then back to the original head- 
ing, while the student observes drift 
through a driftmeter mounted in the car. 
which simulates movement over varied 
terrain By means of an illuminated mov- 
ing film strip. 

Self-contained, the driftmeter has no 
connection with any other unit. The in- 
structor can set the instrument for any 
desired drift, and the student reads it as 
he would read the drift of an 'actual plane 
over the ground. 

After completion of the mission, the 
pencil line is checked to see how far from 
the destination it stops and at what angle 
it crosses the meridians. If the angle is 
off, the student’s log is checked to see 
where an error ws.s made. Thus, the 
Navitrainer actually provides a more ac- 
curate method for teaching dead reckon- 
ing than does actual flight. 

A new addition to the trainer consists 
of an azimuth ring surrounding the aviga- 
tor’s car to represent the observer’s hori- 
zon, while a vertical ring at right angles 
to the horizon is used to mount a model 
celestial body, thus providing the student 
with the fundamentals for celestial aviga- 
tion. This addition was made not only to 
prepare the student for advanced celestial 
avigation, but also to permit him to sup- 
plement and check his dead reckoning. 

The triangular frame on which the avi- 
gator’s car is mounted is electrically 
moved on three casters in any desired di- 
rection. The frame travels at a speed pro- 
portionate to the true airspeed of the 
simulated airplane and in a direction rep- 
resenting the plane’s heading. It is im- 
possible for the frame, itself, to change its 
heading, but the direction in which it 
travels is controlled by changing the head- 
ing of the avigation car. 

The car is supported on the frame by 
means of four stationary casters to permit 
easy turning. The electric motor, mounted 
on an adjustable base, transmits power to 
a drive shaft by means of a variable speed 
pulley, and its speed is geared down by a 
worm gear and various spur gears. 

A tachometer registers the motor drive 
shaft speed, which is translated into miles 
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or knots per hour for the instructor so he 
can, for the information of the student, 
set the airspeed indicator to correspond 
with the speed of the frame over the floor. 

Variations in the speed of the trainer 
are made by changing the position of the 
motor on its adjustable base. When it is 
high on the base, the V-belt transmitting 
power to the drive shaft rides lower with- 
in the variable speed pulley, thus slowing 
the speed of the drive shaft. 

The motor operates on 115v., 60-cycles. 
a.c. A horizontal roller chain links the 
main drive wheel with the two other 
wheels and keeps all three pointing in the 
same direction. Current for the trainer is 
brought to a terminal box on the frame 
where two outlets are located-rone for 
{Turn lo page 306) 


Interior cl Navitrainer Instrument box 
shows (1) altimeter, (2) flexible coupling, 
(3) altimeter motor, (4) altimeter switch, 
(SJ airspeed indicator, (6) indicator 
motor, (7) indicator switch, (8) air tem- 
perature indicator, and (9) connecting 
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Ranging far out over enemy waters, bomb- 
ing convoys, getting valuable reconnais- 
sance information, countless Navy patrol 
bombers, finished with Berry Brothers’ 
materials, are dramatically shortening Axis 


resistance. <J When the war is over, counter- 
parts of these same famous planes, finished 
with the same famous finishes, will through 
world-wide commercial aviation, help re- 
unite a world which war has torn apart. 



BERRYLOID 


AIRCRAFT FINISHES 


AVIATION, October, 1944 


AVIATION S SKETCH BOOK OF DESIGN DETAIL 




AVIATION, October, 


197 




Titeilex 

Aerocon Conduit 


DEVELOPED for high tension ignition shielding 
AVAILABLE for all aircraft electrical wiring 


With the development of super-sensitive 
radio and electronic devices on aircraft, more 
efficient ignition shielding conduit had to he 
developed. It was developed — Aerocon by 
Titeilex — and Aerocon type conduit is now 
specified by both Army and Navy Air Forces 
for Ignition Shielding.' 

While the problem of interference from 
high-tension ignition systems has been largely 
overcome, noise from other electrical wiring 
in the plane has made itself more apparent. 
Titeflex Aerocon — which helped solve the 
problem on high-tension ignition cables — 
this same conduit can and should be utilized 
by manufacturers of air frames to dampen 


the interference of all electrical wiring — 
high or low-tension. 

Titeflex Aerocon is available in all diam- 
eters for which conduit is required. The use 
of complete assemblies manufactured by Tite- 
flex insures interference-free operation of 
radio and electronic devices on America's 
fighting aircraft. Titeflex engineers are pre- 
pared to cooperate with aircraft builders, and 
manufacturers are invited to submit their 
specifications. 

Titeflex, Inc. 

510 Frelinghuysen Avenue 
Newark 5, New Jersey 
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Worn tools renewed by 
New -Tool Craftsmen 




fa* 


Rtc 


IN 


At Severance, worn dulled midget milling cutters 
are coming in— and renewed, resharpened and 
"Severited" cutters ore going out— in an unprece- 
dented volume. 

The reason for the popularity of Severance re- 
grinding is three fold: 

1) Severance, originators and largest manufactur- 
ers of milling cutters, use the same experienced 
craftsmen in grinding worn tools as they use in the 
manufacture of new tools. 

2) After being accurately reground. Severance fur- 
ther improves renewed tools by the exclusive "Sev- 
erite" heat-treat process that gives additional 
hardness to the teeth and increases the tools cut- 
ting life from three to fives times. 

3) There are six Severance plants strategically lo- 
cated in the United States to give you prompt, ef- 
ficient regrinding service. 

Check up, now, on your worn and dulled cutting 
tools. For best service, send them to the Severance 
plant nearest you for a factory regrinding job. 
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Kiew of alt portion o I cabin control section of 
Boeing B-29, showing shape of bulkhead between 

drical shape of fuselage , ideal section for pres- 


Skeleton view of part of B-29 Superfortress fuselage, 
showing circumferentials and stringers prior to in- 
stallation of skin. Lighter stringers are L-shaped; 
heavier ones are U-shaped. 
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NEW RIVET IS PLASTIC 


A i innovation in fastenings is the 
plastic rivet (Fig. 1) brought out by 
Douglas Aircraft Co. for attaching 
fabric to metal, wood, or plastic (as illus- 
trated in Fig. 2), and metal to plastic 
sheeting. Invented by S. H. Phillips, 
process engineer of the company's El 
Segundo plant, the new rivets have been 
lensile-tested and indicate an average 
breaking load of 220 lb. for those formed 

Applicable for use where ordinary metal 
rivets cannot be driven, the plastic rivet 
has a center-bored body and is expanded 
by compressed air (Fig. 3). Its weight 
is said to be less than metal, and it can 
be driven faster. 

The new rivet also has a very marked 
"plastic memory”, for it will resume its 
initial contour, for removal, when heated. 
It is reported resistant to moisture, oil, 
gasoline, has a high degree of impact 
resistance, minimum cold-llow, and can 
be produced in any color, indicating wide 
usage for attaching linings and upholstery. 

A recently developed process for elec- 
troplating plastics with various metals 
lends even more promise to plastic rivet 
development and use. Electroplated plas- 
tic develops greater tensile strength, flex- 



ural strength, and dimensional stability. 
Experiments conducted at El Segundo in- 
dicate that plated plastic rivets can be 
driven as successfully as the unplated 

The new rivets were developed from 
experiments with acrylic, high-tempera- 
ture acrylic (Lucite HM-119), Ethoccl 
LT, Ethocel ER, cellulose acetate butyrate 
204A-H2, 204A-H3, 204A-H4, 205A-H2, 
205A-H3, and 205A-H4. Although the 
acrylic type plastic exhibited the best 
all-around characteristics, the inventor 
believes other plastics would serve as 
well after a slight modification of for- 



Fig, 1. These newly developed plastic rivets, 
slated to weigh less than metal, have tavor - 
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Why This Demand for Ball Bearings? 


Because, in war or in peace, they are vital parts of almost every 
mechanism that moves. The food we eat, the clothes we wear, 
the things wo use owe their existence — somewhere along the 
production line- to ball bearings. 

For, wherever shafts turn, ball bearings reduce friction, postpone 
wear, maintain precise location of parts — and bear the loads. 
Is it any wonder that the growing demand for more — more — 
MORE ball bearings approaches astronomical proportions? 

New Departure's experience, resources for research, imagina- 
tion and advanced techniques have produced a truly fine ball 
bearing. 

So. ..when next you buy or build some mechanical device, 
ask. "Will it have New Departure Ball Bearings?" 


nothing rolls like a ball 


NEW DEPARTURE 

BALL BEARINGS 

NEW DEPARTURE • DIVISION OF GENERAL MOTORS 

Silw Branches: DETROIT, S. M. Bldg., Trinity 2-4700 • CHICA60, 230 N. Michigan Ave., Slot' S4S4 • 
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FOR BETTER DESIGN 


PLASTIC CRAZING AVOIDED 



L aboratory research at Glenn L. 
Martin discloses that by eliminat- 
I ing the use of synthetic rubbers 
or other materials containing ester type 
or harmful placticizcrs, crazing in sur- 
faces of formed acrylic resin nose tur- 
rets may be avoided (Fig. 1). 

The crazing was traced to plasticizers 
of the ester type which exuded from the 
Buna “N" type synthetic rubber gaskets 
which had been substituted, as a result 
of procurement difficulties, for the natural 
rubber gaskets clamped under flexible 
gun mounts in turrets (Fig. 2). 

Clear plastics arc also crazed by clean- 
ing fluids such as acetone, chloroform, 
benzine, carbon tetrachloride, lacquer 
thinners, and aromatic or aviation type 
gasoline. 

Generally, crazing occurs when the 
acrylic resin is subjected to stress, which 
may occur in formed plastic sections as 
residual stresses caused by the forming 
action. Stresses may also be set up by 
improper matching of the curve in the 
plastic to the curve of the metal structure 
to which it is fitted, when the plastic is 
forced into place by attaching screws. 

Another important cause of overstress 
is temperature change, particularly where 
the ends of the plastic structure are re- 
strained; therefore, sufficient tolerance in 
the form of compressible material or 
slip should be provided. 



Fig. 2. Largo crack in acrylic resin nose turret is result of crazing due to ester type plasticizers 
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TER»l MAlS 


CONTROL C* BLtS 


DAT* FOR 


CABLE 

CONTROL 

FITTINGS 

SLINGS 


• Information. Clear — compact — tabulated wher- 
ever possible — conveniently arranged for anyone 
whose job is to buy or specify aircraft controls. And, 
just to make the story complete, the file includes a 
booklet that gives you the inside facts about rotary 
swaging. • This Data File is offered by the company 
that originated Swaged Aircraft Terminals — in fact, 
originated and produced the first corrosion-resisting 
preformed Aircraft Cable. The plus value of this 
longer experience is what you get when you buy or 
specify Tru-Loc Swaged Fittings. This Data File 
makes it easier to specify them. If your file is not 
complete and up-to-date, write the Detroit office. 


■AMERICAN CABLE ' 


ulpmonl • MARYLAND Bolt! , 
■ READING Steel Costing! • W 


firings ■ PAGE Fr 
■ WILSON "Rockwe 


ESSENTIAL PRODUCTS ■ TRU-LAY Al 
TRU - STOP Brokes • AMERICAN Chain* 
HAZARD Wire Rope • MANLEY Auk 
’i Welding Wire • READING-PRATT & C 
In Business for Your Safety 


TRU-lOC 




DATA FILE 


COMPLETE 


P-TO-DATE 


AUTOMOTIVE AND AIRCRAFT DIVISION 

*-23* General Motors Bullfling • Detroit 1, Michigan 
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FLASH WELD USED FOR CONTROL ROD BOND 


A pplication of flash welding (left) 
instead of riveting (right) in the 
assembly of steel rod ends to car- 


buretor control rods on the Martin PBM- 
S produced a joint in which the weld is 


This reduced rework, scrap, and the 
number of shop operations from seven to 
three. Required operations now consist 
only of flash welding, removal of excess 
material at weld, and proof loading. 


O perational and installation- 

simple and efficient life-raft- 
ejccting device developed by Consolidated 
Vultee Aircraft Corp. for use on Libera- 
tor B-24's. The ejecting device, provided 
on each side of the upper portion of the 
fuselage, consists of a semi-cylindrical 
!-man raft, held 


fuselage a 


e by a 


d equipped with s: 


> the 


QUICK RELEASE FOR LIFE RAFT 


locks to prevent accidental release of the 
raft. Control handles are installed both 

in diagrammatic sketch below. 

The control operates via cable and lock 
pins (detailed in insert A) to release the 
streamlined door and permit a compres- 


In main drawing, one ejecting device, is 
shown being-operated by exterior release 

ejecting device is shown in normal closed 
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Contract termination presents problems as tough as production 
once did. Definitely, the cracking of these problems will require 
well-manned staffs headed by key personnel. So — 

Don t Put a Boy 
On Man-Sized Terminations 


By RAYMOND L. HOADLEY, Financial editor. " Aviation " 
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In war the Curtiss Commando has estab- 
lished itself as a major instrument of trans- 
portation. It has hauled personnel and sup- 
plies of all types wherever the need has been 
critical — often under most unfavorable fly- 
ing conditions. 

Evolved from an airline design, the Com- 
mando will be available for commercial 


I operation as soon as the strategy of war per- 
mits. Its conversion into a luxury airliner or 
■ a cargo carrier will be speedy. This will help 

I to bridge the gap between war and peace by 
providing jobs for the men and women who 
build and operate these transport airplanes. 
. Look to the Sky, America! 

Curtiss- Wright Corporation, Airplane Division. 


Curtiss 

Commando 


gUJL Jk 7. 


aniCTtow a 


Uk Co n 




WEIGHT ADDED - NORMAL RANGE REDUCED 


Chances are that kickoff won't be too successful — a 
soaking wet ball takes on so much weight that it just 
can’t be kicked as far as if it were dry. 

Added weight also affects plane performance. And 
resilient parts— gaskets, packings, seals, hose, diaphragms, 
accumulator bags — may take on weight by absorption 
of petroleum products with which they're constantly in 
contact. They may swell, too, reducing capacities of hose, 
accumulator bags and other parts. 

That danger can be avoided by using parts made from 
Hycar. Lightweight to begin with, Hycar stays light be- 
cause of its superb resistance to petroleum products. The 
twin problems of absorption and swell are licked. Look 


at this list. You'll see why there is no other material 
directly comparable to Hycar. 

15% to 25% tighter than many other synthetic rubbers 
Closely controlled oil swell to insure dimensional stability oj parts 
Operating range from —65° to 250° F. 

Abrasion resistance 50% better than natural rubber 

lion, even at elevated temperatures 
All highly important qualities in aircraft applications! 

These properties are essential in resilient materials 
used in the presence of gasoline and oil. If you need help 
in solving your individual problems just write our Tech- 
nical Service Staff. Hycar Chemical Company, Akron 8, Ohio. 



Sprite 'fiMw 


r for your copy of the new pocket-size Hycar Glossary of commonly used synthetic rubber terminology. 


AVIATION'S ENGINEERING DATA BOOK 




SHEET NUMBER . . 
CLASSIFICATION . 
SUBCLASSIFICATION 


D- 24 

Materials 

SCREWS. BOLTS, & NUTS 


Weights of Screws, Bolts, and Nuts 


Machine Screws 






Stove Bolts 



( Courtesy Prog' 


Mfg. Co., Torrington, Coon.) 




WHEN CLIFFORD STREAMLINES COOLANTl _ A CENSORED 

RADIATORS FOR NEW AAF FIGHTERS.../ ^JA WEIGHT-SAVING 


Clifford’s discovery of the method of braz- 
ing aluminum tubes, having very thin walls, 
has revolutionized aircraft design two vital 
ways: 

1. Now heavy-weight copper oil coolers and 
coolant radiators (with a weight of X) can be 
replaced by feather-weight aluminum without 
any design change. The resulting weight- 
saving is J$X. This victory over weight is now 
helping two famous types of USAAF fighters 
perform gloriously on many aerial battle 
fronts. 


2. In addition, the greater strength of alu- 
minum under continuous heat and pressure 
now enables aircraft designers to replace the 
traditional cylindrical radiators by models 
having a streamlined, elliptical cross-section. 
Two of these elliptical models assembled in 
"V” shape occupy far less space than two 
conventional numbers . . . offer far less air re- 
sistance . . . boost potential aircraft speeds by 
worth-while margins. 

CLIFFORD MANUFACTURING CO. 

South Bolton 27, Moss. 


CLIFFORD 


OIL COOLERS AND 
COOLANT RADIATORS 


A 

•Eydr5B> 

lYfffiip -'-. | Y Mtieiqht 

▼ 

CLIFFORD’S 

"HYDRON" BELLOWS 

/ ' * . . sfltnc size and shupc 

...INDUSTRY’S FIRST H Y D R A U L 1 C A L L Y- F O R M E D BELLOWS 


Bell's Jet-Propelled P-59 A Airacomet 





SHUTTLE SERVICE 

OVER MARCO POLO'S TRAIL 


It is written that no man ever equalled Marco 
Polo’s "speed” record in crossing Asia afoot. It 
took him six years. 

In hours today, high-flying transports shuttle 
over much the same route, keeping China's life- 
line intact, winging tons of vital war materials 
to our fighting allies. Pilots fly this route, confi- 
dent that plane and engine will deliver the goods. 

Helping to push service ceilings even higher 
and non-stop ranges ever wider are the aviation 
products of American Bosch. Aviation magnetos 
perform dependably from sea level to the ceiling 


— in air temperatures that vary from +130° to 
-70° in a matter of minutes. Starting vibrators 
send fighters into the air faster. And new fuel 
injection equipment adds another plus to 
American plane excellence. 

In the peace to come as in war today, 
American Bosch research, engineering counsel, 
production and maintenance facilities will con- 
tinue to serve all branches of the internal com • 
bustion engine industry. 

American Boscb Corporation 
Springfield, Massachusetts 



American Bosch 

iOTIVE ELECTRICAL PRODUCTS • FUEL INJECTION EQUIPMENT 


Review of Patents 
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“100 STUDENTS, 
1000 HOURS, 

1 LYCOMING 
ENGINE..." 


MID-SOUTH AIRWAYS CORP. 

Wilson Field 


I motor for majo: 







WITH A PROVEN PAST AND A SURE FUTURE 






vice of a CAa Traffic Control 
Center at Honolulu. This cen- 
ter manned late in 1943, has 
been handling traffic control 
for all aircraft westbound 
from California. Radio ranges, 
which overlap on the long run 
between California and the 
Hawaiian Islands, keep planes 
in constant radio communica- 
tion with ground sources of 


Aviation in Jan. 1941, which 
won the Industrial Marketing 
Award of Merit for that year, 
and which was proved by later 
events to have been the clear- 
est foresight analysis of air 
power to appear in this war. 

Pacing Mr. Wright as CAA 
chief are the problems of ad- 
ministering a vast new airport 
program which Congress is 
expected to authorize; admin- 
istration of expanding airlines, 
feeder systems, fixed base 
operations, and the main de- 
velopment period of private 
flying still to come; coopera- 
tion in the establishment of 
vast American flag overseas 
services; and the working out 
of technical integration with 
the aviation of many foreign 
countries, particularly air- 
worthiness requirements. 


Since the installation of the 
CAA center, pilots have found 
that what was a desperate sit- 
uation in the months before 
is now no more than a routine 
problem often easily solved by 
the co-ordination of CAA ex- 
perience with range work, 
electronic devices, radio voice. 


YOUTH SHOWS 


50 countries hav 


WTS Sale Nearly Over 

Nearly 4,000 of the total 
5.500 War Training Service 
trainer planes have been sold 
to bidders. Prices have come 
considerably below ceilings set 
by the OPA. Light low-pow- 
ered types are by far most 
popular, though the heavier 
planes are also in demand for 
commercial purposes. 

RPC recently announced the 
setting up of 30 centers 
throughout the country for 
disposal of planes declared 
surplus. This program does not 
interfere with the sales pro- 
cedure of CAA-WTS. Planes 
weighing more than 5,000 lb. 
are sold by the Surplus Prop- 
erty Administrator. Estimates 
of the number of Army air- 
craft to be sold vary between 
two or three thousand and ten 
thousand. No combat types 
will be sold to the public. 

Russell Directs ACCA 

Appointment of Scott Rus- 
sell as new general manager of 
the Aeronautical Chamber of 
Commerce is announced. Re- 
cently serving as general 
counsel for the Senate’s 
George Committee on post- 
war planning, he previously 
was president of the Bibb Mfg. 
Co., cotton manufacturers, and 
also was U. S. District Attor- 
ney. In addition, he served as 
director of the American Cot- 
ton Textile Manufacturers 
Assn, and the Cotton Textile 

John Lee will serve in con- 
sulting capacity to Mr. Russell 
through Coast firm of Lee & 



LIGHT WEIGHT IS 
LIVELY WEIGHT! 


REVERE Magnesium Alloys 


D ON’T be misled by the inevitable fact that 
thus far the use of magnesium for structural 
purposes has been largely confined to the air- 
plane. As more and more of this remarkable 
light metal becomes available (and more is be- 
ing released every day ) you will find magnesium 
creating the new light metal age, in which a 
great many things that move will do so more 
quickly and economically and easily because 
magnesium is used in them. 

Remember that it costs money to move any- 
thing— trucks, trailers, elevator cages, railroad 
cars, buses, anything. And it costs money to ship 
to, and move around a plant, the materials of 
which they are made. It takes effort to move 
such common articles as vacuum cleaners, hand 
tools, portable typewriters, chairs. Weight re- 
duction will be so important after the war! 

Revere Magnesium Alloys are available now 
in the form of sheet and plate, rod and bar, 
tubes and shapes, forgings and forging stock. 
The Revere Technical Advisory Service will 


gladly assist you in obtaining magnesium’s max- 
imum advantages... Write for your complimen- 
tary copy of the new 32-page booklet, "Revere 
Magnesium Alloys and the Light Metals Era.” 


THE FOUR 

REVERE 

MAGNESIUM 

ALLOYS 

Working 

Characteristics 

"M” 

■•fs-r 

“J-r 

•■o-r 

FORMABILITY 


Excellent 

Fair 


STRENGTH 

Good 

Good 

Excellent 

Excellent 

WELDABILITY 

Excellent 


Excellent 

Excellent 

DEEP DRAW 

Excellent 

Good 

Fair 


FORGEABILITY 

Excellent 

Excellent 

Excellent 

Excellent 

MACHINABILITY 

Excellent 

Excellent 

Excellent 

Excellent 

•Heat-treatable extrusion 

or forgi 

g alloy 



REVERE 

COPPER AND BRASS INCORPORATED 

MAGNESIUM — ALUMINDM DIVISION 

Founded by Paul Revere in 1801 

Executive Offices: 230 Park Avenue, New York 1 7, N.Y. 
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A shortage turns into abundance... and America gets more efficient weapons 


W HEN snarling Axis planes swarmed over 
Europe’s sky, they thundered out the 
inescapable fact that this was to be a war of 
light metals — of aluminum. 

At that time, Germany was making three 
times as much aluminum as the United States. 

This was a plain warning of peril to America. 
Heeding it, Reynolds Aluminum went into 
action. On its own resources, Reynolds set up 
huge new aluminum plants . . . started the 
long fight to end a shortage of aluminum that 
could be disastrous for this country. 

Today, the success of this struggle is appar- 
ent in one great fact of American aluminum 
production . . . ou tput is nowmore than enough 
to fulfill minimum war needs — that is, alumi- 

The hard-won abundance of this vital metal 
means that aluminum can now be 
applied to dozens of uses where 
lightness plus strength will mean a 
more efficient weapon for airfield 



hundreds of other war uses. 

"THE FUTURE THAT COUNTS MOST” 
Reynolds has its plans, and its definite pro- 
gram for peacetime application of aluminum’s 
magic to hundreds of new uses; but the men 
of Reynolds have taken to heart the words of 
Robert P. Patterson, Under Secretary of War 
. . . "The future that counts most,” said Mr. 
Patterson recently, "is that stretch of time 
between this day and that day on which the 
last shot of this war will be fired. 

"Aluminum, alone of the three controlled 
materials, is meeting production schedules on 
military requirements; but for any of us to 
interpret this as a signal to take it easy is an 
error. Our opportunities to serve our fighting 
men can be as inexhaustible as is our debt to 
them for what they do.” 

Reynolds intends to meet this challenge — 
to produce, in its 40 plants, for "the future 
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dent of National AWPC and 
heads AWPC, West Cc. 
tlfred Marchev, Republic head, 
las become v.-p. of the nations 



tricycle-gear military cargo 
plane. Craft is described as "in 
the ( 50,000-lb. ^class, with range 

* CANADIAN NOTES 


produced. The aircraft ii 
try has been extended ci 
assistance of 508,503,001. _. 

which 515.689,000 is for aircraft 


trainers; Victory Aircraft Ltd., 
81 of 600 "Lancaster" bombers; 
Canadian Car & Foundry, 220 of 
1,030 Curtiss "Helldivers" for 
U. S. Navy: Fairchild Aircraft 
;" Boeing Aircraft ... 
Canada, ^233^ of 580 Catalina 


r's; f Noor- 



AMERICA AT WAR 

.viatlon's Communique No. 3 

Allied aviation carried 
heavy part in the task of back- 
ing the German army into its 
homeland. Attack planes and 
bombers extensively hindered 
the Nazi rush of troops to ' 
vasion points. Even more 
fcctively it broke up their 
ganization in retreat. A third 
result of the air attack is re 
duction of the enemy'., 
strength in his border stand. 

Allied destruction of enemy 
roads, waterways, bridges, and 
airfields has, of course, also 
obstructed the progress of the 
Allies own ground forces, 
the enemy could have been 
thrust back even faster than 
he was. 

Creation by Gen. Eisen- 
hower of a full-size airborne 
Army stands as an assurance 
against an impasse at anj 
German defense line. The fly- 
ing Army, fully equipped with 


Philip G. Johnson Dies 

One of the nation’s most 
prominent leaders in the avia- 
tion industry, Philip G. John- 
son, president of Boeing Air- 
craft Co., died in Wichita, 
Kan., Sept. 14, at the age of 
49. His demise ends a remark- 
able career of achievement ir 

activities. 


draftsman shortly after he 
graduated with an 
ing degree from the Univer- 
sity of Washington, he rapid- 
ly rose to positions of plant 
superintendent, production 
manager, and vice-president 
and general manager. In 1926 
he became Boeing president. 

Subsequently, the company 
entered the new field of com- 
mercial air transport. Boeing 
Air Transport was formed 
with Mr. Johnson as president. 
In 1931, the company was re- 
organized as United Aircraft & 
Transport Corp., one of the 
largest organizations of its 
find. Then, following cancel- 
lation of air mail contracts In 
1934, the company was sub- 
divided into separate activi- 

1937, Mr. Johnson aided 
in the organization of Trans- 
Canada Airlines and with the 
approaching aspect of world- 
wide conflct, returned to head 
~ ' _ ' . 1939. Under his 
guidance, Boeing delivered its 
renowned contribution to the 
effort in a hug 
tion of Fortresses and Super- 
and in Mar. 1944, 
eded its own top- 
flight production records. 

Mr. Johnson was a member 
r IAS, ASME, NAA, SAE, 
ACCA, and other organiza- 
' at various times in 

dent of Pacific Air Transport, 



The late Philip G. Johnson 


Other Obituaries 
luthbert Hicks. RAF oflicer in 
o British Ahr Ministry^ Ho 

ir William Q. S. Mitchell. Air 
Ihlef Marshal and London Com- 
mndant of Air Training Corps, 
le entered British Army in 
906, later quallAed as pilot with 
loyal Flying Corps, and after 
i'orld War i was permanently 
ommissioned in RAF. Subse- 
uently, he served as Com- 
lnnder, School of Technical 
'raining; Director of Training, 
.ir Ministry; Commandant, 
LAF College; Commander in 
Jhief, Middle East RAF; and 
Inspector General, RAF. 

ldent er of k Gcn?rai efl 5Iotors 8 Corp. 
and manager of its Allison Div. 
■Ie was formerly manager of 
lelco-Remy Div., Anderson, 
id. Graduated as an electrical 
ngineer from Purdue Univer- 
Ity in 1911, he entered employ- 
lent with Delco-Remy in 1913, 

r&mjzsF equipment 


field guns, tanks, tools, and 
supplies, can take the over- 
head route to its objectives 
in Germany — at the risk of 
proportionate loss of course. 

While tactical air support of 

comes more intense increasing 
air strength enables the 
bomber commands to continue 
their strategic attacks on Nazi 
installations at pre-invasion 
levels. Forces of 3,000 and 
more bombers are still hitting 
enemy oil works, aircraft 
plants and chemical produc- 
tion. It would be possible for 
AAF and RAF to throw per- 
haps 10,000 combat craft, in- 
cluding some long-range at- 
tack planes, at a given 
objective in Germany, 

Far East 

The Pacific theater is ready 
to utilize the same vast land 
and air forces that have been 
putting the knockout on the 
Nazis. These reinforcements, 
which will include also the 
considerable British aircraft 
carriers and many warships, 
will more than double the 
power now facing Japan. 

Adm. Nimitz recently told 

actly how Japan would be 
beaten, and he probably 
meant it. This enemy is 
much weaker in steel produc- 
tion than Germany was, and 
the 20th Air Force attacks 
may mortally hurt its steel 
supply for ships and weapons. 
But the Allied submarine and 
air attack on shipping could 

:k, too. Several of- 

e expressed opinion 
that a land invasion will be 

Boeing B-29 operations 
against Japan are increasingly 


been made in the ships. 

Most gratifying is the low rate 
of loss of the Superfortresses, 
due to armor, gunpower, 
speed, and altitude. Mean- 
while, the Japs have devel- 
oped some high quality com- 
bat planes which will be ready 
for the showdown battle. 
Indeed, all fighting character- 
istics of the Nip planes have 
been improved, especially the 
horsepower and performance 
of the engines. This equip- 
ment will give the Allies some 
trouble. But whether it can 
tackle the B-29’s effectively 
remains to be seen. 

The Allied air - forces in 
China are now superior to 
those of Japan, and our con- 
' >1 of the air has crept North 
.. include part of the Philip- 
pines, and Westward to in- 
clude islands within 600 mi. 
of Tokyo. Bombardment of 
Japan from bases which can 
receive gasoline from tankers 
tead of from cans flown 
the Burma hump — may 
time. The B-17's 
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ns, Plexiglas enclosures and gun turrets are sealed 
with Presstite No. 23212 Synthetic Glass Extruded Tape. It is also 
used between window pane flanges and window panes of the B-29. 

Various holes and slots in the pressurized cabins, watertight 
compartments, and the vapor seal in the wings are sealed with 
Presstite Type SH-30 Thiokol Sealer. Presstite Type 11544 Brush- 
On Cabin Sealer seals the riveted scams in pressurized sections. 

Meeting the complex sealing requirements of our vast aircraft 
industry is only one example of Presstite’s ability to develop 
sealers for specific requirements. For today, on land, sea, and in 
the air, Presstite products are being used in ever-increasing quanti- 
ties by our Armed. Forces. 

If your product or your manufacturing processes require sealing 
or coating compounds, send your requirements to sealing specialists. 
Presstite will gladly work with you and your engineers in suggest- 
ing the most effective compounds to meet your particular needs. 


For the Aircraft Industry: 
Sealers for 

Integral Fuel Tanks 
Fuselage Scams 
Drop-olT, Expendable 
Fuel Tanks 
Cnn Turrets 
Synthetic Glass 


Air Ducts 

Insulating Dissimilar 
Metals 

Seaplane Floats 
For Die Refrigeration Industry: 
Sealers for Domestic 
and Commercial Rc- 


For the Railroads: 


Weatherproi 


For the Shipbuilding Industry: Miscellaneous: 

Insulation Adhesive For Glazing Gre« 
and Sealers — Rust Windows 


ingCar Windows and 
Spot Welded Seams 
For the Building Industry: 

tXsi&Sf ^ <***■■ c..*- 


Railway Cars— Seal- For the flulomoliye Industry: Ammunition Paints 


. Plus Many Special 
and Products for the 
Army and Navy 
Our ^Engineering, Tech- 

oewe. r.pes falliti “are at th^^ 

sealers for Waterproof- ice of any industry 
ing Excavation Work with a sealing problem. 


PRESSTITE ENGINEERING CO., :»»10 Chouteau Avenue, St. Louis 10, Mo. 
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Nazi Fall to Allow Wide Switch to Civil Craft; 
See 3,000 Cut in Monthly Warplane Output 


. . . Personnel reduction 
Production down to 7.93' 
monthly . . . Surplus-plan 
. . . Scrapping of war 

“Any plant and any 
rials" not needed for wa _ 
shall become available for pro- 
duction of civilian goods when 
Germany quits the war, in ac- 
cordance with the WPB’s big 
cutback order. This opens the 
way for immediate manufac- 
ture of aircraft for scheduled, 
fixed base, and private opera- 


. It's 1,500 heoviei 


tlon. 

A number of airplane 
plants, favorably located with 
reference to manpower, have 
been ready for this order for 
several months. Most of them 
will commence production 
—“h prewar designs to satisfy 


the m 


w equipment. Nearly all 
materials needed to build air- 
planes are now on the plenti- 
ful list. 

A considerable cutback fre 
the current level of about 8,- 
000 military aircraft 
month — perhaps to below 
per month — upon cessation 
of hostilities in Europe has 
been the expectation of gov- 
ernment and industry officials. 
Manpower, materials, and 
plant facilities thus made 
available for peace work could 
produce many times the nu 
ber of airplanes needed for ..... 
civilian market. A large por- 
tion of plants will go back to 
production of goods not in the 
aircraft line. 

Problem of reconversion 
readjustment to the new .... 
is now definitely upon the in- 
dustry’s doorstep. 




n Gagec 


Maj. Gen. Oliver P. Echols, 
Assistant Chief of the Army 
Air Staff, recently told the 
Senate War Investigating 
(formerly Truman) Committee 
that the aircraft industry's 
manpower will be reduced by 
294,000 workers by next July. 
About 20,000 employees have 
already been released as a re- 
sult of cutbacks in Consoli- 
dated B-24's, Curtiss-Wright 
C-46 "Commando" transports, 
and Republic P-47 "Thunder- 
bolts." 

The General said that the 
Ford Willow Run plant's out- 
put of B-24's will be stepped 
back to half the present r: ' 
by December, releasing 17, C 
of the 30,000 employees. 

Corresponding cuts will take 
place in Buick engine plants 
and propeller plants which 
supply Willow Run. Stop or- 


ders soon will affect all 

gorles of aircraft, except long 
range bombers. War agencies 
anticipate that for a while 
most released aircraft workers 
will be needed in other indus- 
tries. 

August Plane Product 
Down to 7,939 

Total production of military 
aircraft declined from exactly 
8,000 in July to 7,939 in August. 
This was 3.5 percent below the 
revised August schedule of 
8,228 units. Emphasis on heavy 
bombers will cause the unit 
output to decline throughout 


the r< 


; of tl 


Germany goes down. 

Many war officials and Con- 
gressmen believe the Allies al- 
ready have enough aircraft in 
action and in process to finish 
the war. But no one is willing 
to risk any sacrifices that 
might result from unforeseen 
contingencies. And both Army 
and Navy are wary lest the 
Japs come through with un- 
expected air strength when 
the battle moves onto their 
home grounds. Japan's air 
forces have recently put into 
production some combat air- 
planes pf high quality. 

It's 1,500 Heavies Monthly 
Some time before his resig- 
ition, Charles Wilson, chair- 
an of the now-disbanded 
Aircraft Production Board, 
romlsed to reveal figures on 


production of heavy bombers. 
Just as he was about to leave 
Washington, Wilson got per- 
mission of the Army and 
Navy (which had long refused 
his request), and announced 
that about 1,500 heavies had 
been produced in each of 
months since June. 

It may be recalled that last 
January Wilson said the out- 
put of heavies had exceeded 
1,000 for the first time: The 
figure was 1,300. Totals are 
not yet broken down into de- 
liveries of B-29'S, B-17's, B- 
24's, and B-32's, but the pro- 
duction of 29 's and 32's will 
increase, while that of 17' 
and 24’s will decline toward 
termination. More than 15,- 
000 heavy bombers have been 
built, it is stated, in the past 
12-mo. period. 

Surplus-Plane Price: 
Expected to Drop 
Anticipated availability of 
ew civil airplanes is expected 
) push down prices for thou- 
sands of surplus warplanes to 
be sold by the Defense Plant 
Corporation, or other disposal 
agency to be set up by Con- 
gress. Many of the surplus 
planes are desirable for peace 
service only as fill-ins in the 
absence of equipment designed 
for specific work. 

Many of them, though able 
i pass airworthiness inspec- 
on, are extensively worn and 
bout ready for costly repairs. 
On the other hand, many are 
in good shape. Every pur- 
chaser is advised to have his 
selection checked by an expert 
before taking delivery. 

Even though the prospect of 
ew airplanes on sale may re- 
duce the price of surplus 

that everything available, new 
and used, will be taken for 
“lonths to come. 


Scrapping of War Craft 
Necessary— Lovett 
Large-scale realistic scrap- 
ping of surplus and obsolete 
military airplanes will be nec- 
essary after the war if the 
United States is to maintain 
its world leadership in air 
fighting, according to Robert 
A. Lovett, Assistant Secretary 
of War for Air. 

Maj. Gen. Oliver P. Echols. 
AAF Assistant Chief of Staff, 
recently told the House Com- 
mittee on Postwar Military 
Policy that 8,000 Army planes 
already have been declared 
surplus, and that "a consider- 
able number” in addition will 
be so classified when the Ger- 
man phase of World War U 
is terminated. 



A flight base has been 
opened by CAA at Vandalia, 
Ohio, for airworthiness testing 
of various military aircraft 
which are now, or will be, de- 
clared surplus and sold to the 
public. When a type is de- 
clared surplus, one plane is 
marked for test and is given 
a 24-hr. run to determine 
length of takeoff, rate of 
climb, stability, and other 
characteristics which deter- 
mine airworthiness. 

J. D. McCutcheon, manager 
of the station, can recommend 
licensing as is, licensing with 
modification, or withholding 
of certification. Commercial 
versions of such planes as the 
Curtiss C-46, Douglas C-54, 
and the Lockheed C-69, which 
have not been certificated, 
will be tested by their manu- 
facturers. and results will be 
acceptable by CAA for certi- 
fication of surplus military 
units of the same design. Such 
lirplanes probably will be 
imong the last to be declared 
surplus. 

' ‘ this writing, Vandalia 
is ted four types: North 
American 0-47-B, Aeronca PT- 
23, Navy trainer N-3-N, and 
Taylorcraft L-2-L. Others are 
in process. 


ASSEMBLY LINES * 
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UNITED STATES RUBBER COMPANY 






Bov fivt, Capacity 

DELIVERS MORE MEN, 


... AND LIGHTER, STRONGER TIRES CARRY THE LOAD 


Wherever the Army Air Transport Command. 
Troop Carrier Command and the Navy Air Trans- 
port Service fly men and supplies, Douglas trans- 
port planes deliver the goods. The giant C-54 with 
its "box car” dimensions and the veteran C-47, 
military version of the airlines’ DC-3, are trans- 
porting loads of troops and top priority materiel 
that give new scope to global warfare. With no 
change in tire size, these great planes are carrying 
heavier loads today than ever before... and land- 
ing them on every type of runway. Wherever 
Douglas transports fly, U.S. Royal Airplane tires 
are on the job. 



UNITED STATES 



SIXTH 








MORE SUPPLIES... ON TIME 


From whole airplane wings to engines, top priority 
cargo is loaded into Douglas "Skymasters” and 
rushed to the corners of the world. Built to carry 
12,650 pounds of pay load 3000 miles non-stop, the 
"Skymaster”of ten loads in 20,000 pounds and more. 


Every pound of extra load means more work for 
airplane tires on every take-off and landing. To give 
this extra reserve of strength, "U.S.” pioneered 
the lighter, stronger rayon cord construction . . . 
now the standard of the Service. 



RUBBER COMPANY 






The Douglas "Dauntless” dive bomber delivers a differ- 
ent kind of cargo... a 1000- pound bomb. Though pro- 
duction of the SBD has ceased, thousands of Douglas 
"Dauntless” dive bombers are still in action and will go 
on to establish one of the most magnificent combat 
records ever set by one type of warplane. In the Battle 
of Midway, SBD’s sank four Jap carriers and from 
Pearl Harbor over the whole Pacific area, they carried 
destruction to the enemy. 

C-47, lighter, stronger U.S. Royal Airplane tires con- 
tribute their part in making landings and take-offs 
safer under heavy warti 






DOUGLAS 'DAUNTLESS "DELIVERS, TOO, 
ON U. S. ROYAL AIRPLANE TIRES 


mil 
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They're Cutting Sanding Time 83% 
with SKILSAW BELT SANDERS 



A former 3 to 4 hour job for 2 men is a 
ONE HOUR JOB for ONE MAN with a 
SKILSAW BELT SANDER in a special jig 


AT DURAMOLD DIVISION OF FAIRCHILD ENGINE j 



Stepping up finishing work on aircraft stabi- 
lizer frames is just one more example of how 
SKILSAW BELT SANDERS do more jobs belter! In or 
out of a jig, on any flat and on many curved surfaces, 
SKILSAW BELT SANDERS do a cleaner, ripple-free 
finishing job faster and easier. 

They pack plenty of power for round-jhe- 
clock production. They’re light. iq weighty Stream- 
lined, handle easier in any position. And there’s an 
extra measure of quality features in every SKILSAW 
BELT SANDER to give you low-cost operation longer. 

If you work with wood, plywood, composi- 
tions or metal, find out the many ways SKILSAW 
BELT SANDERS can save time, mp%y and manpower 
in your plant. Your distributor will show you on 
your own work. Phone him today. 

SKILSAW, INC. 
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plications, so that operators 
can make plans. 

The Clark Committee also 
objected to CAB’s policy oi no 
limitation on volume of traffic 
In International agreements. 
This Committee’s idea is that 
low-cost foreign flag lines 
could get most of the business, 
which largely originates in 
the United States. 

State Department has an- 
nounced that exploratory talks 
between the U. S. and Soviet 
air delegations have been com- 
pleted. The two parties agreed 
that an International author- 
ity for civil aviation should 
be set up and that technical 




At press time came word 
that Alexander B. Royce, New 
York lawyer, has been named 
permanent chairman of the 
Airlines Committee for United 
States Air Policy representing 


and other materials, | lowing the increase, which was 
een developed for free effective last Mar. 26. 
nd parachute. In the Airmail executives in the 
20s, a dead-stick air- P. O. believe that the airmail 
vas let down on an 80 ! habit has been acquired by 
i chute. millions during the war. and 

that they will not drop it. 


Air Imports Reported 
Planes of the Army Air 
Transport Command, Naval 
Air Transport Service, and 
their civilian contract oper- 
ators, brought more than 22,- 
000,000 lb. of war cargo worth 
*79,000,000 into this country in 
the first half of 1944, accord- 
ing to the OWL Some of the 
total was surface-carried over 
part of the transit distance. 
Two main routes are over the 
hump from China to India, 
and from India via Africa and 
the South Atlantic to the 
United States. Army uses 
Douglas C-54, C-87, and C-47 
(DC-3), and Curtiss-Wrlght 
C-46 Commando. Navy uses 
R4DA (stripped down DC-3). 
PB2Y-3R (Coronado flying 
boat), PBM3 Martin Mar- 
iner, R5D (Navy DC-4), and 
RY-2 (Consolidated 4-engine 


After many years of devel-i 
opment work, the first com- 
mercial instrument landings 
will be made at New York's 
new Idlewild airport in the 
autumn of 1945. Glide path, 
marker, and localizer radio 
beam projection and reception 
have been under intensive use 
and experimentation during 
the war. and radar has been 
practically applied to zero 
weather landing problems. 
Mayor La Guardia promises 
that the 48 million dollar fftld. 
with its two-mile-long- run- 
ways. will be in operation a 
year from now, even if- tem- 
porary buildings have to be 
constructed. The CAA, various 
radio communications manu- 
facturers, and the airlines 
have worked on Instrument 
landing for a decade. 


Having earlier flown perish- 
able foods for a special dinner 
in Detroit, UAL. Wayne Uni- 
versity, and the A & P. now 


bilities of air transport of food 
commodities, followed with a 
luncheon in New York City 
where samples of both air and 
rail-borne food were judged by 
the guests. 

Harvey A. Baum. v.-p. of the 
A & P, and Drs. Bow and 
Larsen of Wayne U. expressed 
belief in the promise of air 
transport of perishable foods, 
and E. T Pinneran, president 


large freight airliners given 
wholly to carriage of fruits 
and vegetables to metropolitan 


Despite priorities on plane 
space, and the airmail postage 
rate increase, airmail volume 
expanded 52 percent in the 
fiscal year ended June 30. This 
rise was figured in terms of 
pound-miles. The data was 
contained in a report by the 
Post Office Dept, to the House 
Appropriations Committee, 
which is working on estimates 


far favor parachue delivery 
er the free fall and other 
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segregations or by the non-homogene 

Send for Bulletin 1C9 — giving condensed 
technical information on Globeiron tubing. 

In selecting the tubing with the exact char- 
acteristics you require. Globe engineers offer 
their services, with excellent laboratory facilities 
and production capacity to assure economy and 
quality control. 


GLOBE STEEL 


★ HIGH MAGNETIC 

PERMEABILITY 

★ UNIFORM DUCTILITY 

AND SOFTNESS 


★ 


CORROSION RESISTANT 
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No matter what size or shape of strainer you want, chances are you'll find 
it made from a wire cloth of Monel, Nickel or Inconel. 

These materials possess the following advantages: 





3. Resistance to high temperatures, and in cost among metal fabrics of comparable 
freedomfromlow-temperature brittleness. high strength and corrosion resistance. 

The C. O. Jelliflf Mfg. Corporation of Southport, Conn., whose strainers 
are illustrated, is one of the prominent weavers with long experience in 
nickel alloy wire cloth and strainer production. The output of Monel, 
Nickel and Inconel wire cloth goes today entirely for war requirements 
and for essential production and maintenance where the unique properties 
of these materials are needed. 

For technical data on the Inco Nickel Alloys write today for a copy of 
the handy booklet, “Inco Nickel Alloys for the Aircraft Industry.” Address: 
The International Nickel Company, Inc., 67 Wall Street, New York 5,N. Y. 



AVIATION, October, 1944 


Aviation Abroad 


Four German Jet-Type 
Warplanes Identified 


Nazis fry Ju-88 Me-109 
pick-a-back ' 

During the past months 
American escort fighters have 
met and overcome new Ger- 
man jet-propelled fighters, 
notwithstanding their spec- 
tacular speed and rate 

In all, four jet-propelled 
jet-assisted planes have been 
reported. One of these is the 
Heinkel He-219 night fighter, 
conventionally powered but 
having a jet unit for extra 
speed to get away from Allied 
fighters. Another is the Hein- 
kel He-280, infrequently spot- 
ted and of which little is 
n beyond the ' 




n jet ui 


louble 


1 surface. 

Already shot down 
fighters Is the Messerschmitt 
Me-163. a batwing plane some- 
what similar to Northop's fly- 
ing wing. Powered with a 
single jet it is said to attain 
600 mph. for short periods. Its 
jet operation, controlled by 
the pilot, is used in bursts, 
with the plane doubling as a 
glider when the Jet Is idle. 

Fourth jetplane is the Me- 
262. As with the He-280, little 
is known about it. except that 
it. too. employs a double jet. 


1940 a fighter plane shortage 
appeared possible and 
feared by many authoriti 
America and predicted b; 
Nazis — there actually w 
supplementary craft in readi- 

Designed and built in 
weeks and two days, 
fighter was made available by 
Phillips & Powis. builder of 
the Miles planes. It was - 
Merlin-powered ship, kno 
as the Miles 20, made of mixed 
wood and fabric construction. 

production and for this reason 
had a spatted, fixed undercar- 
riage and no hydraulic sys- 
tem. Other unusual features 
were the bubble canopy, which 
four years later came into 
general use. also a fin and 
rudder set well forward of the 
horizontal tail surfaces. 

Apparently this fighter is 
still good enough to have iti 
performance and specifica- 
tions on the secret list, since 
the only details now an- 
nounced cover speed (between 
the Hurricane's and Spit- 
fire's performances and give 
armament of eight .303 ma- 
chine guns with a heavier am- 
munition load than was avail- 
able in the other two fighters. 

Nazis Try Ju-88/Me-109 


suiting in virtual stoppagi 

robomb attacks on Britain 

Germans switched to another 
aerial monstrosity or so-c “ ' 



WORLDATA By “VISTA” 

This month marks the 25th anniversary of Netherlands 
KLM. Per past accomplishments, KLM may well take 
a prominent place in the world's postwar air transpor" 
but there are problems yet to be considered, such a 
matters of the present London management’s policies 
and the factors of the old management in Holland and 
the many employees stranded at the time of the German 
.inv&sion. 

Another KLM queition is the reported purchase of a 
large number of the new Avro Tudor transports, now 
in limited production in England. Also in initial pro- 
duction in Britain are the York, Shetland, and also the 
Huddersfield, the latter a craft on which details are 
yet to be released. The Tudor, developed from the York, 
is stated to have performance and capacities similar to 
the Lockheed Constellation, with cruising speed around 
300 mph. and accommodation for 68 passengers. Tudor's 
price is reported to be less than that of the Constellation, 
a factor seen Influencing airlines which once bought 
American equipment. 

It's implied from Germany that Nazi bigwigs may esc . 
the Reich in Me-264's, one of which is said to have flown 
non-stop to Japan last year. But official circles doubt 
production on the 264, Most likely escape plane would 
appear to be the Heinkel 274. transport version of the 
He-177 four-engine twin-prop bomber, known to have 
an 8,000-mi. range with crew and six passengers. Mean- 
time. a submarine is also rumored as the escape vehicle. 

Spitfires may, one of these days, be providing long 
range cover for far-flying bombers. Long confined to 
fairly short hops. "Spits" have now been fitted for distance 
work by the AAF at Wright Field. Two of these craft 
went direct from assembly lines to the U. S.. then were 
flown back within a few months by AAF test pilots after 
having new range built into them. 

Reports have it that BOAC is planning to start regi 
air service between Rio de Janeiro and Buenos Aires. F 
mission from Argentina and Brazil is implied by a sta 
ment to the effect that inauguration only awaits 
green light from the British Government. 


the old English Mayo Com- 
posite aircraft, using as lowei 
component a Ju-88 with radio 
control and carrying a 1 "—* 
two tons of explosive in 
fuselage and an Me-109 f 

equipment as the pick-a-back 

Results are termed nil so 
far. control being imperfect; 
ind tied together the planes 
ire slow and easy fighter 
prey. 

* INTERNATIONAL BRIEFS* 
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d Knollya of BOAC has lold 
a airports ^would probably 
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CLARKE AERO-HYDRAULICS, INC. 


Aviation Finance 
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B-29 Crews Above 30,000 Feet 

Breathe without oxygen masks 



AiResearch Pressurized Cabin 
Controls make it possible.They promise 
a new kind of air travel postwar 

rpo carry heavier bomb loads faster and farther 
A than ever before, the giant Superfortress flies the 
substratosphere route! Away up there— 30,000 feet 
or more — where air is much too thin to sustain life 
without the aid of oxygen masks. 

It was too thin. It isn’t any more inside the Boeing 
B-29 Superfortress. In its pressurized cabin, 
AiResearch controls constantly keep the air pressure 

controls maintain a comfortable flow of fresh air 


AiResearch engineers worked long and closely 
with Boeing and the Army Air Forces to perfect the 


n. You'll hear 
il. A military a 
: possible faster, smoothei 
r travelers through the u] 
. AiResearch Man 


40,000 FT. ! 


240 


AVIAT] 


mu 


Aviation People 







Side Slips 
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KEEP POSTED ON 
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"Mr. Dag" 


Slippery — a Good 
Lubricant. 
Soiter than talc 





You gel far more than jusi a smoolh, black liquid 
concentrate when you use Dag colloidal graphite. 
A versatile group of valuable properties is also at 
your service. The most important of these properties 
are listed here. A color and a number is given to 
each for easy reference. 


In the typical applications below, trace the record 
of some of these properties. You can do this 
simply by matching the ribbon colors against the 
properly chart. 


Maximum Purity 



and pick out ihose properties which 
you can use. Then siale your prob- 
lem lo us and lei our engineers give 
you lhe benetii of lheir experience. It is quite possible 
that they have already studied a parallel application. You'll 


Low Coefficient of 





ACHESON COLLOIDS CORPORATION 

PORT HURON, MICHIGAN 










Heat — 140 degrees, and more — \ 

maintenance crews in plane interiors, oven hot. 
Portable ventilating units, powered by gasoline engines, 
bring relief — draw hot air out, or shoot cool air in — 
one more war job for dependable Briggs & Stratton 
4-cycle air-cooled gasoline engines. \ 



During 25 years of continuous production Briggs Si Stratton has built more than 
2,000,000 air-cooled 4-cycle gasoline engines. We are now well started on 
the 3rd million. Their trouble-free performance, easy starting and economy 
have made Briggs & Stratton leaders in the field — "preferred power” everywhere. 
BRIGGS & STRATTON CORPORATION, Milwaukee I, Wisconsin, U. S. A. 
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Compact, thoroughly engineered Black & Decker motors have 
proved their dependability in over three thousand special appli- 
cations. • Important in providing the quality of motor perform- 
for successful product operation is our thirty 


for the war effort, 
be glad to talk with 
future plans. 


MOTORS 
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DEARBORN GAGE CO. 


is too thin or the plating procedure itself is at fault. 

BECAUSE ELLSTROM GAGES ARE CORRECTLY PLATED AND 
UNCONDITIONALLY GUARANTEED ACCURATE, all Ellstrom made 
chromium plated gage blocks successfully resist the corroding effects of 
moisture or acids. This means still longer wear with greater precision. 





*54 


AVIATION, October, 1944 







nent magnet and moving coil type. Very thin construction. 
High torque with snappy response. Exceptional accuracy from 
60° below zero C. to 100° above. Write for literature. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10525 Dupont Avenue Cleveland 3, Ohio 


THE 

STANDARD OF 

QUALITY 

^F OR 

A THIRD OF A 

CENTURY A 


2M 
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FEDERAL POWER EQUIPMENT- well 

known for long dependable life, low cost, 
and high efficiency . . . made in a wide 
range of sizes and outputs ... for any 
DC need from any AC source. 


PUBLIC UTILITIES — for station DC bus 
service, floating storage batteries and 
operating controls. 

CHEMICAL AND METALLURGICAL— DC 

power for refining, electroplating, 
electro-cleaning and laboratory analysis. 

METALWORKING — for operating mag- 
netic equipment such as grinders, 
chucks, lifts and vibrating hammers. 


—for magnetic separa- 
packaging equipment 
for processing. 


PLANTS — for DC motor 
operation, electric brakes, general test- 
ing and generator field excitation. 


Federal’s exclusive CENTER 
CONTACT Selenium Recti- 
fier discs provide new pro- 
tection against corrosive 
atmosphere, arenowinFederalPowerSupply 
equipment. FIRST IN THE FIELD .... STANDARD 
FOR INDUSTRY. Write for Bulletins. 
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INDUSTRY’S NEW SOURCE OF CONTROLLED POWER 



When the mercury in the thermometer rises 
too high, many things spoil — including 
tempers. But Fluid Power forces the tempera- 
ture down, makes synthetic cold one of man's 
most useful servants. 

Your electrical refrigerator is a good ex- 
ample of this type of Fluid Power. In a closed 
system of tubing, liquids change into gases and 
back again to liquids. Heat is extracted, car- 

Applications of this type of Fluid Power 
are expanding rapidly. Industry uses below- 
zero cabinets to obtain shrink fits. Home 
freezers may revolutionize the food storage 
problem. Air cooling and conditioning may 
eventually become standard in every home. 

If you are considering product development 
using this type of Fluid Power, ask a Parker 
engineer. He is familiar with the new advances 
and applications in this field. 


PARKER 


Parker Engineer about 

F luid Power 


: Parker Appliance 
ipany, 17325 Euclid 
., Cleveland 12, Ohio. 
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The handiest, time-saving, cost-cutting 



The Free-Roving Tractor-Footed 




Roustabout Cranes 

By Hughes-Keenan 


Load-Handling Specialists Since 1904 


Roustabout 
Crane 


It does quickly all kinds of lifting, mov- 
ing, loading, unloading, stacking and 
handling jobs, loads to 7'/2 tons, out- 
doors, indoors — hundreds of users say 
it prevents delays, breaks bottlenecks, 
saves money and manpower. It's where 
you want it when you want it, easy to 
run, low in expense. Modernly engineer- 
ed and built for years of overwork — 
scout, ball-bearing, running-in-oil con- 
struction. For fast post-war action and 
low costs, write today and ask for the 
whole story. 

THE HUGHES-KEENAN COMPANY 

637 NEWMAN STREET • MANSFIELD, OHIO 
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Cl IT'S A FACT- you can get 
more production with Sher- 
man UNI-CRIMP Solderless Ter- 
minals, because this terminal is 
designed to go on the wire easier 
and faster. 

Installed with hand crimping 
pliers or any of the standard types 
of indenting dies, the UNI-CRIMP 
makes a connection that has 
greater mechanical strength and 
resistance to vibration, coupled 
with high conductivity. 

Tongue, barrel, and insulation 
gripping ears are formed from a 
single piece of fine grain, spe- 
cially rolled, pure electrolytic cop- 
per of the highest conductivity 
obtainable. Entire inside of barrel 
is serrated, to grip the full cir- 
cumference of the wire. 

Get the UNI-CRIMP specifica- 
tions. Write for bulletin UC-2. 


e. and elbows and dust hood. 
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Slide Rule Decimal Locator. . 

New decimal point li 

rule Is announced by F 

Chicago. Device Is designed to 
decimal^ point 1 < — ti.. , 
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More Airports 

(Continued from page 119) 
square miles, number of civil aircraft 
registered, and number of airports in the 

Mr. Randolph and CAA did not col- 
laborate in the writing of his bill, nor 
is it sponsored by CAA. However, many 
provisions of his bill are in harmony with 
our own recommendations, and I am told 
that Mr. Randolph is in agreement with 
many of the ideas which I have publicly 
discussed, including the federal aid fund- 
matching feature. No doubt, both CAA's 
recommendations and the Randolph bill 
I HR 5024) will be changed and modified 
in many ways before either takes the form 
of legislation. The final measure will 
probably be a combination of proposals 
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Opinion seems to be almost unanimous 
that non-scheduled aviation is entitled to 
the major share of immediate airport de- 
velopment. I am of that opinion. All do 
not agree with me but I believe we will 
have 300,000 civil planes within four 
years after the war ends, in contrast with 
the 25,000 we have today. At most, 3,000 
of my predicted total will be large airline 
craft. The remaining 99 percent will be 
relatively small private and commercial 


Of the 3.000 airports in the United 
States, about two-thirds arc Class 1 and 
2, suitable for non-airline aircraft. In 
other words, about 1.000 fields (including 
those that CAA has built for war use by 
the air arms) are capable of handling 
airline traffic. Even allowing for a five- 
fold expansion of scheduled operations, 
those thousand ports will just about meet 
the transport needs. Our head start in 
transport facilities is the result of spend- 
ing about S400.000.000. during the past 
four years, under supervision of CAA, on 
civil airports to serve as defense auxil- 

This is how we arrived at the estimate 
that 6.000 airports will be needed before 
1950: There are in this country 6,670 
communities containing 1.000 people or 
more. Every community, we believe, will 
want to make itself accessible by air. In 
many cases more than one. or several, of 
them can use the same field. On the other 
hand, many of the larger cities will re- 
quire two or more airports. So the 
figure balances at about 6,000. 

I do not wish to give the impression 
that the federal government intends to 
hand out free airports to alt who waut 
them. Any apportionment plan that may 
be finally adopted will probably require 
the state or community to contribute a 
fair portion of the cost. Nor do I imply 
that the government means to give in- 
structions when and where to build air- 
ports. Every state and every local author- 
ity is free to decide when and where it 
wants a field, or whether it wants any 
at all. CAA merely offers advice and 
information ; it may offer financial assist- 
ance, if Congress enables it to do so; 
and it classifies airports and enforces 
safety regulations in their operation. 

The public has accepted the airplane 
as a potential personal and family vehicle. 
It will come into broad use, and become 
a big job-making industry. But to do so, 
it must have plentiful and convenient 
ground facilities. Whether or when the 
annual count of light planes will reach 
the seven figure mark, along with auto- 
mobiles, no one can say. The proposed 
airport program will pay off on our con- 


half a million ; if the acceptance of the 
light plane runs into millions, that will be 

On tlte prospect of helicopters, auto- 
giros, and roadable planes, we run no 
risk. Even if the fixed wing type of 
plane we have now should be displaced 
entirely by one or more of these types, the 
air fields we now propose would not be 
enough for tlte long pull. There would 
not be room within municipal limits for 
helicopters and roadable types in mass 
use ; they would need the space for service, 
parking, starting, and landing. 

The Personal Aircraft Council of the 
Aeronautical Chamber of Commerce is 
one of the several groups which have been 
sketching the outlines of a future landing 
area program for light planes. This group 
is helping cities and towns to determine 
what type of field they need. In some 
cases, it is saving them from going into 
excessive costs for unnecessarily elaborate 
iacilitics. 

A tour-year plan for building 20,000 
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landing areas for private airplanes is 
proposed by the Council. The plan in- 
cludes the word airparks to designate 
small fields. It is assumed that airparks, 
including recreational facilities in addi- 
tion to aircraft accommodations, will have 
extra appeal to the taxpayers and bond- 
buyers. On the other band, some experts 
argue that every municipality will want 
to match the Joneses with something 
called an airport. Personally. 1 shall be 
pleased if every town has a field, what- 
soever they call it. Undoubtedly, a great 
many small air fields throughout the 
country will be built with private or local 
public funds, without any federal assist- 

All who know me or have heard me dis- 
cuss the subject know that I am not in 
favor of flight strips when that term means 
runways located along highways. But I 
am strong for the rights of advocates oi 
such landing areas to sell the idea if they 
can— and if the public is appraised oi ail 
the tacts. 

It seems to me that flyers will not want 
to go to a landing area just because it is 
adjacent to a highway. They will land 
because destination has been reached, 
because it is time to refuel, time to eat, 
or to terminate the day's run. I feel sure 
that those purposes can best be served 
by small airports having a planned rela- 
tionship to the communities, to country 
clubs, summer resorts, places of mass em-' 
ployment, and so on. Oi course there 
will be a road near by; there are roads 
everywhere. 

Opposing argument is that private flying 
has always been, and will be tor a long 
time, contact flying; that contact flyers 
follow highways; that small airports will 
not be able to support service stations ior 
a while; and that automobile facilities 
can serve aviation also. '1 hey emphasize 
flight strips especially ior cross country 
flying over sparsely settled regions. If 
these peopie prove to be right in tile end, 

1 shall be first to cooperate in the realiz- 
ation of their objectives. 

I do not believe that two-way (one 
strip) airports are acceptable at all, ex- 
cept in valleys where parallel hills ob- 
struct ground runs in more than two 
directions, and where the winds usually 
parallel the valley, or in other special cir- 
cumstances. In all other locations, I 
believe that two or more runways should 
be provided for safety, even if cost limita- 
tions compel the use of sod instead of hard 
surface. If a one-strip field is built, the 
plan should allow for an addition to pro- 
duce a field shaped like L. T. X or V. 

Interesting proposals have been made 
for marking off the country in ten-mile 
squares ior the guidance oi contact and 
lost flyers. Further discussion develops 
the contention by some experienced pilots 
that markers on the ten-mile corners 
would be as hard to find, in many cases, 
as the pilot's destination. 

One simplification of the plan is that 
existing longitude and latitude divisions 
on the United States map be reduced to 
smaller sections, and that the resulting 
co-ordinates be the basis of "air addresses" 
which would be prominently lettered on 
landmarks, such as towns; mountains; 
rail, river and highway junctions; gas 
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tanks ; etc. — landmarks that contact flyers 
have always used. The pilot would read 
the address, find it on his coordinated map, 
orient himself from the direction pointer 
on the ground, and soon know his location 
and the way to his destination. The CAA 
has now standardized on such a system. 

I am told that the Joint Aircraft Users’ 
Conference, sponsored by the National 
Aeronautic Association, and held in Wash- 
ington during my absence abroad, accom- 
plished some excellent preliminary results. 
Especially notable was the unexpected 
interest displayed in landing areas for 
waterplanes. Reports indicate that many 
airmen arc in the habit of thinking land- 
planes, forgetting the possibilities of float 
planes, flying boats, and amphibians. 

It is quite possible that the efficiency of 
small waterplanes, as well as of large 
flying boats, may be brought to favorable 
comparison with that of landplanes. A 
great. many communities have water areas 
suitable for aircraft, some of them far 
more conveniently located, and certainly 
cheaper to prepare for use, than areas for 
landplanes. These possibilities I think 
should be kept in mind and constantly 
investigated. 


Ames Laboratory 

( Continued from page 123) 
and under the same instigation, a bill, with 
phraseology furnished largely by Dr. 
Walcott, was introduced into Congress 
providing for the organization of a scien- 
tific body whose functions should Be 
broadly similar to those of the English 
committee to which I have referred. This 
bill was signed by the President, Mar. 3, 
1915, and the membership was announced 
on the second of April following. 

Opening words of this bill read as 
follows : 

“An Advisory Committee for Aeronau- 
tics is hereby established. ...” 

There followed a specification as to the 
membership of the Committee, which at 
that time was placed at twelve. Then 
came this statement: 

". . . . and [it is] provided that it 
shall be the duty of the Advisory Com- 
mittee for Aeronautics to supervise and 
direct the scientific study of the problems 
of flight, with a view to their practical 
solution and to determine the problems 
which should be experimentally attacked, 
and to discuss their solution and their 
application to practical questions.” 

This latter spcsification forms what we 
should now, I suppose, call the “directive" 
of the committee. It is notable in two 
respects : First, it opened to the activities 
of the committee the entire domain of 
flight with all its secondary and allied 
problems; and furthermore, it invested 
the committee with the widest initiative as 
to the problems which should be under- 
taken and the manner and extent of such 
investigation. 

Acting under this broad commission, 
the committee promptly held its first 
meeting Apr. 23, 1915 and laid the plans 
for a number of investigations and reports 
upon topics then deemed of importance in 
the general field of aeronautic science. 
The First Annual Report of the com- 


mittee was issued under date Dec. 9, 1915, 
and it was certainly a very respectable 
and creditable first effort. It actually 
comprised seven different reports, certain 
of which are in two parts, making in effect 
eleven documents by as many different 
authors with eleven different problems. 

Regarding our modest beginnings, this 
will be indicated by the extent oi our first 
annual allotment of funds, which amounted 
to the sum of $5,000. Of this amount the 
committee expended for all purposes dur- 
ing the first year the sum of $3,938.94. 
leaving an unexpended and unobligated 
balance of about $1,000. It will certainly 
be agreed that this was a very modest 
beginning— but it was a beginning from 
which the activities of the committee have 
now grown to the extent of requiring a 
normal annual operating budget of about 
$23,000,000, with three laboratories repre- 
senting a total investment of the order of 
$65,000,000. 

And now a few words about the birth 
pangs of our laboratory here at Moffett 
Field : 

As early as the middle '30's indications 
and information received regarding the 
progress of the developments of aeronautic 
laboratories in Europe, especially in 
Germany, appeared to indicate that the 
Committee was in danger of receding from 
its preeminent position with respect to 
facilities for aeronautic research — into a 
position of relative inferiority. 

The situation was made the subject of 
careful and serious study by the Commit- 
tee, and shortly thereafter, in 1938, a 


special committee was appointed to under- 
take the development of long range plans, 
with reference to facilities supplementary 
to those at Langley Field and calculated 
to bring up the working equipment of the 
Committee again to a definite position of 
world leadership. 

There were, at this time, limitations in 
the situation at Langley Field. It was 

(1) That there were no more than 
8,000 hp. available at any one time, and 
that amount only for parts of the day. 

(2) That the area was limited to 23.9 
acres, with uncertainty as to further ex- 
pansion. 

(3) That there was a serious congestion 
of important work at Langley Field and an 
imperative need for further facilities if 
important studies were to he carried on. 

(4) That there was the hazard of hav- 
ing all research facilities at' one place, 
with the possibility of loss through a 
single raid in time of war. 

The following conditions were laid 
down as covering the characteristics to be 
sought in a new location: 

(1) That the new XACA research sta- 
tion should be located on an Army or 
Navy flying field under a status similar to 
that of the Committee's present research 
station at Langley Field, Va. 

(2) That the site should be located 
within a convenient distance of the air- 
craft manufacturing industry on the West 

(3) That the site should have climatic 
conditions permitting the eflicicut conduct 



SENSITIVE scientific equipment demands 
exceptional quality and accuracy of com- 
ponents. Parts for radionic controls, Army 
and Navy land and airborne radio, precision 
instruments and motor brushes must meet 
high standards. Callite manufactures special 
wires and special cables for many manufac. 
turers of such devices. 


Callite .wires are available drawn to 
tolerances much smaller than commer- 
cially provided and to special character- 
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us on your requirements. Callite 
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Street, Union City, New Jersey. Branch 
Offices: Chicago, Cleveland. 
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of flight research throughout the year. 

(4) That adequate electric power at 
reasonable rates should be available. 

(5) That the site should he near indus- 
trial centers for skilled labor and technical 
supplies, and that it should afford satis- 
factory living and working conditions for 
employees. 

(6) That the site should preferably be 
located at or near sea level. 

A considerable number of sites were 
carefully studied with rcierence to these 
various conditions, and the longer and 
more penetrating the study, the more in- 
evitably the choice narrowed down to 
California and to Moffett Field. 

But the decision that additional facilities 
should be provided with the selection of a 
preferred site did not, in itself, provide a 
laboratory. 

For this, an approval by Congress with 
an appropriation of funds was required. 
And here the efforts of the Committee 
began to run into heavy weather. The 
committees of Congress before which hear- 
ings were held were not interested. The 

that such added facilities for aeronautic 
research were significant or required. 
For the first time since its organization, 
the Advisory Committee for Aeronautics 
met with a rebuff from Congress on a 
major and important project. 

But. like' John Paul Jones, the Com- 
mittee had only "just begun to fight." 
New approaches were made to individual 
influential members of the Congress, their 
attention was gained, and finally a bill 
was introduced and passed on Aug. 9, 1939 
appropriating funds for making a start on 
the project 

Terms of this bill were such, however, 
as to appear to invite a re-study oi the 
question of - the site, and accordingly a 
second committee was appointed which 
again made a careful study and reap- 
praisal of the various sites proposed, in 
all some 54 in number. 

But the final decision was inevitable. 
The over-all advantages of the Moffett 
Field site so clearly stood forth that a 
confirmation oi the earlier choice was 
reached by this second and independent 
committee. And then, with a site and 
with funds, the dirt began to fly, buildings 
began to appear, and equipment came 
streaming in, and all with the result 
seen today. That result is an excellent in- 
stallation now in operation at Moffett 
Field. 


New Latin America 

(Continued from page 185 ) 
which must be answered in common with 
all exporters, he must seek answers to the 
questions raised by the specific world area 
with which he hopes to trade. 

I-atin America is one continent, but 20 
different countries, each one a new and 
entirely different market. Here is a 
continent where eight out of every ten 
people live within 250 miles of the coast : 
a continent with ail imaginable varieties 
oi climate, temperature, terrain and 
language: and a continent which, unfor- 
tunately, has changed so radically in five' 


years that prewar statistics are, at best, 
a poor index of potential postwar trade. 

How ' different it is from the United 
States can be readily gauged from the 
following true story. 

The representative of a very highly re- 
spected and successful airline recently 
visited the New York office of a Latin 
American government seeking information 
on possible air routes. On the surface, 
the information requested seemed to con- 
stitute common-sense questions. So the 
visitor was very much surprised to be 
told that "where you intend to fly, man has 
never flown before. Topographical maps 
arc poor and. at best, untrustworthy. 
Radio and meteorological stations are few 
and far between. Railroad and inland 
waterway communication is unreliable and 
gasoline would, in most instances, have 
to be flown in. Repair and service shops 
simply do not exist. Skilled labor is 
almost unobtainable. And. even if you 
brought in your own men. its only fair 
to add that the area in which you contem- 
plate your landings is one of the uii- 
healthiest in our nation. Furthermore, I 
would heartily recommend that you seek 
some alternate route, for, if this route 
proves unsuccessful, it would only be a 
poor advertisement for our country." 

Fortunately, the representative found 
all this out in New York rather than "on 
the ground". But it is schemes such as 
these which, carried through, give a bad 
name to foreign trade. 

After all, the representative was not to 
blame. He did not know that the Latin 
American interior was so sparsely popu- 
lated. He probably would have been sur- 
prised to learn that the largest country in 
South America has only 21,000 mi. of 
railroad — less than one tenth the United 
States mileage. A citizen of the most 
highly-industrialized nation on earth, he 
doubtless did not realize that a skilled 
labor class is just aborning in Latin 
America. And chances are that it had not 
occurred to him that malaria, yellow 
fever and beri-beri were common diseases 
in the region in which he planned opera- 
tions. He simply had not adapted his 
mind to a very different situation from 
that he would encounter at home. 

Recent years, of course, have brought 
great change in many sections of the con- 
tinent. Once almost completely dependent 
upon agriculture, Latin America today 
is providing the Allies with large per- 
centages of their total requirements of 
manganese, tin, tungsten, tantaiite, colum- 
bite, beryllium, platinum, quartz crystal, 
antimony, mercury, and countless other 
minerals and metals and industrial raw 
materials. 

The Pan-American highway has been 
extended and improved. A great new 
highway has been built across the Peruv- 
ian Andes into the lush, tropical country 
of the Amazon. The Brazilian rubber 
boom, like the gold rush several centuries 
ago, has inspired the migration of thou- 
sands of workers from the coastal areas 
to the interior. Brazil’s great steel plant 
a: Volta Redonda and her new airplane 
engine factory: Argentina's hum .for 
metals and construction of new indus- 
tries ; and Colombia's extensive industrial- 
ization program are outstanding examples 
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J UST as startling new developments in electronic 
communications and new methods of aircraft con- 
trol now enable our military planes to pierce the 
veil of fog, clouds and darkness, so will even greater 
advancements to come further increase safety in 
future flight. 

And just as AIR-COM Products are now being 
depended upon to help increase the operating effi- 
ciency of our American warplanes, so will the 


dependability of new AIR-COM Products add safety, 
convenience and economy to the mass transport of 
freight and passengers in the "Air Age” ahead. 

As AIR COMMUNICATIONS, Inc. continues 
to work for victory, our war- tested engineers are 
looking ahead and designing ahead. Even now 
AIR-COM Cooperative Engineering is available. Let 
us help you solve your engineering problems of 
the future. 
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in cutting aluminum and other nonferrous 
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In addition to its superior performance on 
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with other cutting oils, depending upon job 
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possible higher production speeds and results in 
improved finish, longer tool life, or both. 

Call in a Gulf Service Engineer today and let 
him show you how Gulf Cut-Aid and other 
Gulf quality cutting oils can help you with your 
production problems. Write, wire, or phone 
your nearest Gulf office. 
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nomic diversification and the rise of a 
skilled labor class. 

Floating dispensaries are traveling the 
rivers of the interior aiding man in his 
fight against disease. Meteorological sta- 
tions are multiplying, thanks to a United 
States program which afforded young 

weather forecasting in the United States, 
proving; and night flying has been 

However, for many years to come, Latin 
America will still be faced with problems 
of health, transportation, communications 

edly different from those confronting the 
people of the United States. And, though 
the degree of this difference will be re- 
duced with each industrial advance made 
on the southern continent, the business- 
wise exporter will reckon with these dif- 
ferences and make his plans accordingly. 

The principal problems to confront the 
foreign trader, after study of these gen- 
eral and regional aspect of export, are the 
problems of the individual country for, 
just as we have sectional differences in 
America, the people of the Latin American 
countries have sectional differences within 
each of the 20 nations. 

Once research has led the foreign trader 
to his decision on markets, he still faces 
the practical problems of doing business. 
And the first of these is the law. 

Here conditions vary radically from 
country to country. One nation may re- 
quire businesses to employ two natives to 
every foreigner. Others may demand 
three to one. Some republics prohibit the 
operation of foreigh-owned and foreign- 
controlled companies, unless 40 percent 
of the capital stock is home-owned. Others 
ask up to 60 percent control. Still others 
may have no laws regulating the labor and 
management of foreign corporations. But 
all have company law. import and export 

From these studies will come answers 
as to the best way of doing business — 
whether through dealers and distributors ; 
an American subsidiary domesticated in 
Latin America; domestication oi the par- 
ent company in Latin America ; or a Latin 
American corporation. 

Next comes advertising. This is almost 
indispensable to a successful export 
business. First, it introduces the product. 
Second, it assists the company in the re- 
cruitment of capable personnel. Third, it 
builds the prestige so necessary to good 
business-government relations. Fourth, 
as always, it informs; it instructs and it 
sells. 

In the case of aviation, which first 
gained popular recognition in the war 
years, advertising becomes an even more 
necessary adjunct to sales promotion. 
Whether in a transport or private plane, 
the Latin American is only waiting to be 
shown where aviation— passenger or cargo 

greater the speed, the lower the fare (or 
price), and the more numerous the serv- 
ices, the more he will want aviation to 
help him. 

gent advertising policy which will not 
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Tou CQn drastically reduce flight-hours now 
lost at your field after a snow storm. Clear 
your runways FASTER with Walter Snow Fighters. 
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alone use the best foreign and domestic 
media circulated in the local markets but 
will speak the language and scrupulously 
observe the customs, and traditions of the 
peoples resident in the market areas. The 
Latin American customer expects adver- 
tising copy and art to respect his ideas 
of the good and bad in life. He likes to 
sec a beautiful woman as much as anyone, 
but he does not see the point of adver- 
tising heavy machinery with bathing beau- 
ties. He expects the dignity of his religion 
to be respected : and h« is quick to accept 
as a slur on his pride too-great mention 
of the primitiveness of his country. 

Many Latin Americans have lived their 
whole life through without once becoming 
conscious of a "color line”. Art work 
which awakens that consciousness, no 
matter how high its purpose, is offensive. 
And lastly, the Latin American likes his- 
tory. He knows Lincoln. Washington and 
Wilson ; he believes he has right to ex- 
pect Americans to know Bolivar. San 
Martin. Bonifacio and Hidalgo. He 
knows the Wright brothers: he expects 
Americans to know Santos-Dumont and 
Bartolomeo Gusmao. his pioneers. 

The last step and certainly the most 
important is the choice of the men to do 
the job. Everything else depends upon 
this, for the best product will not sell 
itself. And in Latin America where 
knowledge of the language, tradition and 
culture of a people is just as indispens- 
able to the salesman as knowledge of his 
product, nothing short of a broadminded 
man, willing to associate with the native 
as his equal can do the job. 

Many aviation services and products 
have been sold Latin Americans because 
they were superior in quality to those of a 
competitor. Many, too, have been sold 
because of favorable credit terms. But. 
equally as many have been sold because 
the customer liked the salesman. And in 
Latin America the company and its prod- 
ucts — whether they be transport service, 
planes, or parts— are judged by the sales- 
man. In some cases, need of the product 
overshadows personalities but in most 
instances the man who shows his respect 
for his customer by speaking his language, 
observing his customs, and accepting his 
friends has a long start on his competitor. 

All this may seem very discouraging to 
the mail in aviation who. time and time 
again, has been told that foreign trade 
was an easy, painless cure for all the post 
war ills of his business. Doubtless it 
seems discouraging to the man who. 
though less illusioued, has been no more 
serious a planner. Perhaps, too, it robs 
the glowing stories of the vast postwar ex- 
pansion of international air routes of a 
great part of their former attractiveness. 

And articles upon the growth of charter 
and taxi services, private flying and civil 
aeronautics may not seem so promising. 
Even ttt the airlines operators and plane 
manufacturers who stand to gain so hand- 
somely, the red tape. Serious study, and 
cosmopolitan outlook demanded of foreign 
traders may appear as too heavy a demand. 

Yet, American aviation, which has made 
such tremendous strides in design and pro- 
duction, and has gained such invaluable 
experience in tropical flying during the 


that would be consistent with its reputa- 
tion for intelligent planning and farsight- 
edness, That is to iace the facts. 

Europe's aviation production facilities 
are. in large measure, in ruins. The 
peacetime world will need peacetime 
planes and peacetime transport facilities. 
America is better suited than any other 
nation to tackle the job. And if her air 
lines and manufacturing units accept the 
challenge, they will have gone far toward 
solving tlie problems of reconversion. 

Latin America is a good market Every 
■lay it is becoming a better market, pro- 
ducing more that America can buy, mak- 
ing it possible for her to buy more from 
America. Her present program of indus- 


trialization is just a beginning, but it is 
a beginning. Just as the principal trade 
routes in America lie between great in- 
dustrial centers such as New York and 
Chicago, so some day. in the not distant 

will spring up between the United States 
and Latin America. They will be greater 
than anything we now dream possible. 

Therefore, study of the realities of 
foreign trade with Latin America and 
realistic appraisal of its difficulties will 
avoid the bitter disappointment of high 
hopes suddenly collapsed and will allow 
the building of a trade which, however 
small its beginnings, will, in time, become 
one of the mainstays of American aviation. 

Hard? Certainly. But so was it hard 
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science ot testing the physical properties of materials 
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today. Here Riehle Testing Machines "ferret out” mater- 
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C. M. H. Stainless Steel BELLOWS 
Are Standard Production Items 


C. M. H. Stainless Steel BELLOWS 
are standard production products; 
hence, shipping delays are mini- 
mized. All the advantages of Stain- 
less Steel have been utilized in the 
art and craftsmanship of C. M. H. 
BELLOWS. They are the solution 
to both difficult and urgent re- 
quirements. 

C. M. H. Stainless Steel BELLOWS 

efficiently at either high or low tem- 
peratures. They have the qualities 
required for handling high pres- 
sures— which may be further in- 
creased by multiple ply construc- 
tion, where needed. Ferrous fittings 
attached by circular seam weld- 
ing, give uni-metal assembly and 


assure non-corrosion of the assem- 
bled parts. 

C. M. H. engineers and produc- 
tion will help you solve your imme- 
diate bellows problems— where 
they are to be required for valve 
stem housing on vacuum equip- 
ment, thermostats, pressure con- 
trols, valves, recording instruments, 
hydraulic mechanisms, rotating 
shaft seals, or other purposes. Write 
for complete information today. 



Every Industrial Use 


to create — almost overnight— an air force 
that, fighting in Africa, Europe, Asia and 
the Southwest Pacific brought defeat to 
the Axis and hope for a better, greater 
world to all mankind. An industry that 
did that can do no less to maintain full 
postwar employment, expand American 
foreign trade and assist, through trade, in 
maintaining the peace it has so magnifi- 
cently helped to achieve. 


How Will Planes Be Sold? 

(Continued from page 125) 
making the aircraft to go further and 
check how the distributors handled the 
dealers. Very few companies even out- 
lined suggested plans for distributor-deal- 
er-customer relationships, because most 
of them were too glad to see their planes 
roll out the doors to worry about how the 
individual sales had been consummated. 
These irregularities and weaknesses in 
distribution were not common to all com- 
panies, but their very existence was in- 
herent in the distribution system then in 
effect. 

In order to stay in business in the future, 
manufacturers of aircraft will have to 
adopt some of the proven distribution 
practices of other industries. With labor 
costs far higher, importance of keeping the 

We are told that selling prices should be 
lower because of improved manufacturing 
methods and the anticipated increase in 
sales resulting from the tremendous new 
popularity of the airplane, which is inter- 
preted as public acceptance. 

After the last war, comparatively few 
military pilots continued to be interested 
in flying as a means of personal trans- 
portation. This was because the craft 
they had flown were not considered the 
safest vehicles available, and they were 
glad to get out of them for good. Our 
flyers in this war have learned that an 
airplane, in addition to being a bird of 
prey, is the best means of getting from one 
place to another in a hurry. Today they 
have learned that conventional flight in- 
curs very little danger. 

aircraft in our own Army Air Forces, it is 
reasonable to assume that several hundred 
thousand will want to buy planes of their 
own at the first opportunity. But they, 
representing perhaps the largest imme- 
diate numerical market, cannot afford to 
pay high prices. High distribution costs 
contribute to high prices. 

The percentage of commission is irrele- 
vant. It is the actual profit in dollars 
and cents which interests the dealer or 
distributor most. Thus, if a dealer’s dis- 
count is cut in half and he then sells 
three times as many planes, he is ahead 
of the game. Obviously, just cutting the 
commission will not bring prices down 
to the point where sales will soar upwards 
to balance out the cut The costs of manu- 
facturing the airframe, costs of accessories 
and power plant, etc., are of equal im- 
portance, but distribution costs should 
stay in step with them. 

There is only one way to decrease 
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diately a plan or plans which will most 
nearly fit all the factors under the varying 
degrees of market development. In order 
,o begin to formulate a plan which will 
have any chance of success, the old meth- 
ods should be thrown out the window 
lock, stock, and barrel. 

Prime requisite in successful distribu- 
tion of consumer goods is adequate con- 
trol. In planning controlled distribu- 
tion, the interests of the customer are of 
first importance. An investigation will 
show that the distribution of higher priced 
goods is more closely controlled than that 
of lower priced goods — the higher the 
price, the more rigid the control. 

Setting up various standards and mak- 
ing certain that they are strictly main- 
tained for the benefit of the customer will 
result not only in more business for the 
manufacturer but also for every one en- 
gaged in the distribution. Primarily this 
means that standard sales and service 
facilities must be established at major 
sales outlets, with predetermined stand- 
ard charges made for certain service 
and overhaul jobs. It means, too, that 
salesmen should be trained alike, also that 
the physical appearance of various mer- 
chandising material, such as signs and 
posters, should, by being similar, have 
public recognition value. 

Much can be learned from the auto- 
mobile business concerning a few of the 
jobs which face the aircraft manufacturer, 
despite the fact that the airplane and auto- 
mobile are, and probably will remain, far 
apart in concept and purpose. The auto- 
mobile business, before the war our larg- 
est industry, was very highly competitive 
and employed all the finest techniques 
in the arts of marketing, merchandising, 
and advertising. 

Our present capacity to produce air- 
planes is conceded to be 'way beyond 
what the most optimistic demands will 
require in the immediate postwar period. 
Some experts predict that, at the very 
best, only 15 to 20 percent of the present 
combined capacity will be required, figur- 
ing tens of thousands of private-owner 
airplanes every year and enough larger 
craft to take care of military and com- 
mercial transport requirements of the 

This . simply means that competition 
will be terrific. To survive it and stay 
in business, plane makers will be forced to 
take a page or two from the automobile 
manufacturer's book. But they must bear 
in mind that the essential differences 
between the plane and the auto will con- 
tinue, that the markets are different, 
and that therefore the actual physical dis- 
tribution cannot be expected to be parallel. 
But the methods and principles, to a sub- 
stantial degree, can and should be similar 
in respect to certain phases of marketing 
and merchandising. 

As previously mentioned, the airplane 
business followed a rather haphazard pat- 
tern of distribution prior to the war, 
partly out of necessity and partly out of 
"habit”. The loopholes in the pattern 
resulted primarily from the disability (or 
unwillingness) of the manufacturer to 
consider proper control over distribution. 
The most aggressive concerns in merchan- 



This new catalog, just off the press, pictures and 
describes the complete line of DUGAS hand and 
wheeled extinguishers and accessories. It explains the 
effectiveness of patented PLUS-FIFTY DUGAS Dry 
Chemical, the extinguishing agent, and the ten im- 
portant DUGAS features. 

This catalog should be in the files of every person 
who has anything to do with fire protection. Request 
a free copy today on your firm stationery. 
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is ’’Raw Stock” for many Parts 


As raw stock for many mechanical parts, Seamless Steel Tubes can be delivered in 
diameters, wall thicknesses and with properties to require only finishing operations. 

Repeated drawing and annealing under carefully controlled conditions refines 
MICHIGAN "mechanical” tubing to the characteristics required for machining, threading, 
up-setting or any other working specifications. 

Feel free to consult us on your tubing requirements. 



MICHIGAN SEAMLESS TUBE COMPANY 

SOUTH LYON • MICHIGAN 
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This plan is best suited to the smaller 

man in the position of sales manager and 
can maintain at all times the complete 
contact required with all his dealers. From 
the standpoint of unified control, the plan 
has advantages to the large manufacturer 
— up to the point where the cost of its 
operation may make it more profitable 
for him to follow one of the two plans 

P 2. Distributor Plan — In its conception, 
this plan is essentially the same as the 
one so widely used before the war, but 
here it involves a completely different 
technique of actual operation because oi 
the control exercised by the manufacturer. 


Basic establishment on the prince- 
predetermined sales territories is similar 
to the Dealer Plan except that the terri- 
tories are larger and the quotas are 
proportionately higher. The responsibili- 
ties of the distributor are naturally 
greater than those of the dealer, because 
he has several dealers working directly 

of his over-all territory. 

Contrary to past practice, the factory 
sales manager is responsible for the for- 
mulation of the distributor-dealer relation- 
ship policy, including the straight and 


part of both the company-distributor con- 
tract and the distributor-dealer contract. 
The distributor is required to carry 


stock to take care of the demands placed 
upon him by his dealers. He must assist 
his dealers in reselling trade-ins by mak- 
ing each dealer’s trade-ins available to all 
others in his territory through a frequent 
listing or other such arrangement. He 
must maintain more complete overhaul, 
maintenance, and repair facilities to handle 
those jobs in his territory which cannot 
be undertaken by the more limited service 
facilities of the dealer. 

In this plan the direct factory control 
over the dealer is removed and placed 
entirely over the distributor, who is di- 
rectly responsible to the factory as is the 
dealer under the Dealer Plan. Further- 
more, factory field representatives come 
into a more important role in this plan, 
since they must keep a check upon the dis- 
tributor’s relationship with his dealers 

Distributors, under this method, are to 
receive even more complete training than 
that slated for the dealers under the other 
plan, because the distributors are respon- 
sible for the maintenance of training 
among their dealers. It is desirable that 
a factory representative conduct the train- 
ing of new dealers in the distributors' 
territories, thus assuring uniformity and 
complete understanding of the factory 
policies and practices. 

Because of the variation in individual 
territories and the degree of adoption 
of certain detailed requirements of dis- 
tributors and dealers, we will not attempt 
to recommend a specific assignment of 
definite portions of the total commission. 
It is quite probable that, until experience 
proves the wisdom of a uniform program 
under more or less stable market condi- 
tions, the division of commission might 
differ from one distributor's territory to 
another, depending upon how much of the 
sales burden is shown to rest on the 
dealer or on the distributor. In this 
respect, the field representative will have 
much to say, but a continuous effort 
should be made to keep the division be- 
tween dealer and distributor and the re- 
quirements of each as uniform as possible. 

3. District Sales Office Plan — Differ- 
ing from either of the first two plans but 
incorporating some of the best features of 
each, this plan has possibilities of adop- 
tion by the large concerns which wish to 
execute very close control over distribu- 

are anticipated, it should aid in attaining 
volume more quickly because of the ad- 
vantages which it affords customers. 

The sales territories are larger than 
those in either of the other plans. In 
charge of each territory is a district sales 
manager, paid by the factory on a salary 
plus a bonus commission. Each district 
sales manager performs the same duties 
in his territory as does the sales manager 
in the Dealer Plan, for this district execu- 
tive is responsible for making the proper 
sub-division within the territory and as- 
signing qualified dealers to each. 

Mechanics of the operation are based 
upon the establishment of branch offices 
and warehouses, one to a district, managed 
by the district manager. Thus the district 
man becomes, in effect, a very large dis- 
tributor, except that he is a factory man 



Whatever the plane of the future, 
INTERNATIONAL will be ready to supply 
. it with dependable flare and signal equip- 
War found us prepared, through 
many years experience designing and 
manufacturing pyrotechnic equipment 
for airlines and commercial planes. 


— they grew up with aviation and will 
progress with it. 

While priorities still are required on 
this vital war materiel, we hope soon to 
be able to fill all requirements without 
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advantage of having the physical property 
under his control owned or leased by the 
factory. By the same token, the factory 
stocks him with airplanes and parts for 
quick delivery to his dealers. Being a fac- 
tory branch, his operation may be able to 
render better service to dealers than some 
distributors under the Distributor Plan. 

Necessity of separate field representa- 
tives is reduced because the district man- 
ager will perform a portion of that func- 
tion himself as well as train dealers and 
their salesmen. The district manager is in 
a most favorable position to carry out his 
company's sales and service policies and 
preferred practices, thus exercising a 
standard control over all his dealers. 

Obviously, this method involves a larger 

initial investment by the manufacturer 
than either of the other two, but it offers, 
through what we have termed “control”, 
a much more complete and direct relation- 
ship between the factory and the dealer in 
a way which should prove of the most 
advantage to each. Because of having air- 
planes and parts always close at hand, the 
dealer can offer his customers what 
amounts to “factory service” and his sales- 
men can be trained quickly and efficiently 
in home territory and by the best means 

assured that he will always have near at 
hand the same assistance that would be 
available to him at the factory. 

This plan does not intend that dealers 
should be “weak sisters”, leaning on the 
district office for the solution to every 
problem. On the contrary, it should result 
in the establishment of ultimately strong 
dealers, because it fosters their develop- 
ment along sound lines. Each dealer will 
still be required to stock airplanes and 

The district office is not to compete with 
dealers for service and repair business, but 
it should have available skilled trouble- 
shooters to assist dealers when tough 
maintenance or repair problems come up. 
Such men would also be used to train the 
dealers' regular mechanics in standard 
maintenance, overhaul, and repair pro- 
cedures. 

This plan permits tire factory to ap- 
preciate fully all the local problems which 
may be peculiar to certain territories, and 
thus it most nearly approaches the estab- 
lishment and continuation of perfect team- 
work between manufacturer and local 

pense to the manufacturer and the ad- 
mitted advantages to the dealer, the latter 
should be able to operate at a profit with 
less commission than that allowed to 
dealers under either of the other plans. 
Again the amount of commission paid to 
dealers would depend upon cooperation 
afforded by the district office to dealers. 

Because of the large scope of operations 
it is reasonable to assume that district 
offices and warehouses should have allo- 
cated for their maintenance a larger por- 

received as commissions by distributors 
under the Distributor Plan. 

Furthermore, after the initial establish- 
ment of successful dealers, the cost of op- 
eration of the district offices should go 
down with the reduction in training ac- 


parts stocks in the hands of dealers 
rather than maintaining heavily stocked 
district warehouses. This latter point 
could only be clarified in the light of 
actual experience as the plan develops, 

will be higher than the operating 
once the plan is in full swing. 

Undoubtedly there are many othe 
siblc plans, such as the establishment of 
separate territorial sales companies, fac- 
tory-owned retail outlets, and even 
straight sales by traveling represent 
which may be considered by aircraft 


ufacturers for postwar distribution. In any 
event, the most careful study should be 
given a plan before its adoption, because 
any major change later can be expected to 
produce headaches with a capital “H." Get 
the right plan, or the one which is felt to 
be the most practical under the circum- 
stances surrounding the particular prob- 

Here are additional considerations — 

For the most part, every manufacturer 
still has a soft spot in his heart for his 
prewar dealers and distributors. Those 
fellows sold airplanes the hard way, and 
very few, if any, made any real money at 
it. But they sold what the factories pro- 
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Me liuild foi- HIM to-day and for 

AMERICA'S BITTER 1 1\ /U. to-morrow 


Yes, today Aircraft Mechanics, Inc. is preci- 
sion building welded tubular assemblies and 
high tensile steel forgings for Uncle Sam's air- 
craft. Tomorrow, we plan to build many peace- 
time products for America's "better living." 

Our engineers, technicians, and crafts- 
men have developed high skills in the 
mass production of war goods. This 

BUY UNITED STATES WAR BONDS 


same ingenuity and experience can serve you 
and your company in the design, engineering, 
or manufacturing of your post-war needs, 

We will welcome an exchange of ideas with 
you, now, regarding our ability to serve you 
in your remaining war production and 
in your own post-war manufacturing 
activities. 

KEEP AMERICA FREE! 
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duced, and most of them are planning to 
take up where they left off. 

"high-hat" and divorces the old timers will 
have a tough time of it, because the pri- 
vate citizen in Podunk, who wants to buy 
an airplane, will almost always go first 
to the man who runs the Podunk Airport 
and who was more often than not an air- 
plane dealer before the war. John Public 
respects the opinions of his friend the air- 
port operator. There will be difficulty in 
carrying a distribution plan to succeed if 
such operators are side-stepped. That does 
not mean that every operator is a logical 
dealer, but most of them can be made into 
good dealers if they are shown how. 

Service, as already implied, is as im- 
portant as the initial sale. Standardized 
service must be available from all dealers, 
and charges for each type of service work 
must be consistent. Actually, the dealer 
has only begun his relationship with the 
customer at the time the plane is sold. If 
he maintains proper service facilities and 
always treats the customer right, the 
dealer is almost bound to be successful in 
making repeat sales and new sales to 
friends of earlier customers. 

In his selling of service, the dealer must 
be just as thorough and conscientious 
as he is in selling airplanes. He must 

he has been in the past He must put up a 
good front, keep a neat shop, and inspire 
confidence. If he wants to get the public to 
fly and buy the planes he sells, he should 

Last, but far from least, he should make 

chandising idea which the factory makes 
available to him. 

Let's all remember that the field of pri- 
vate aircraft will be a competitive one, 
and that it will prosper as such only if we 
plan now to modernize the old ways of 
doing things so that the customer benefits. 
He is the man who pays the bill. And we 


Additional protection will be provided 
by a thermal relay, responsive to exciter 
voltage, which will open the exciter field 
in the event of sustained operation at 
ceiling voltage, since such operation indi- 
cates either faults or excessive overloads. 

Additional protection will also be af- 
forded by a relay which will take the 
alternator off the bus if the frequency is 

over-frequency will be prevented by an 
over-speed release in the drive. 

Main and transfer breakers will be of 
latchcd-in type so that momentary voltage 
dips cannot cause drop out They will be 
controlled from a 30v. auxiliary d.c. con- 
trol circuit Operation of d.c. control 


magnets is necessary to close or to open 
breakers. System stability demands ex- 
tremely fast operation of differential re- 
lay and main breaker in the event of an 

chronism of remaining alternators and 
dropping of the system voltage to a point 
where the entire motor load cannot be 
restarted. 

Motors and Motor Characteristics 

Practically all a-c. motors will be of 
polyphase squirrel-cage type with three- 
line leads and grounded neutral. Motors 
will have their normal ratings at 200v. and 

types of duty cycles will be required, and 



High Frequency A. C. 

(Continued from page 166) 
tion of a large portion of the entire system 
by causing limiters to open incorrect se- 
quence. 

Limiters cannot protect the system 

this reason, it is proposed to provide 
vital buses with armor, which can also 
serve a structural function. 

Limiters cannot protect the system from 
iaults within alternators. Differential 
current relaying is the best protection 
against damage to the system or air- 
plane from alternator faults. Relays are 
used which operate when the incoming 
and outgoing currents do not balance; 
lack of current balance occurs only in 
the event of phase-to-ground or phase-to- 
phase faults within the alternator. Opera- 
tion of any differential relay opens the 
main breaker for the particular alter- 
nator and simultaneously kills excitation, 
shutting the machine down and avoiding 
danger of fire or other damage. 


In 1 8 B. C„ riding to war in chariots 
was in step with the progress of that 
age. just as fastening various items of 
equipment with slotted head screws 
and other equally out-moded fasten- 
ers, was appropriate in 1914. 

Today we ride to war on wings fas- 
tened by rivets. Countless other vital 


war products are now fastened with 
PHILLIP'S Recessed-Head SCREWS 
— both fasteners in tempo with prog- 
ress as of 1944. 

MILFORD manufactures modem 
fasteners to today's standards of pre- 
cision and service. May we help you 
modernize your fastenings for tomor- 
row's peacetime needs? 
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ratings will vary from 1/50 hp., or even 
less, to 20 and 25 hp. for hydraulic pump 



reduction in space or weight. 

Performance of 400-cycle induction 
motors is similar to that of ordinary in- 
dustrial motors, except that higher speeds 

si'ble. Synchronous motor speeds at 400 
cycles are given in Table 1. Few bearing 
applications are successful at speeds above 




Aluminum impeller forgings for aircraft engine superchargers. 

Forgings — laboratory controlled — strength — 
toughness — minimum weight that stands up 
under unpredictable loads. 
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requires voltage control of power, whereas 
the motor-generator requires only a com- 
paratively small field regulator so that 
net weights for 200-amp. units are about 
equal. The dry-plate rectifier has inher- 
ently poor regulation, and present require- 
ments involve adjustment of d.c. output 
voltage between limits of 26 and 30v. so 
that a considerable range of input trans- 
formers has been proposed for controlling 

A saturable reactor is an iron-core in- 
ductance coil, the impedance of which 
can be changed by applying a small direct- 
current to a control winding. Since the 
impedance voltage is in quadrature time 
phase with the working voltage, a con- 
siderable change in impedance is required 
to provide the requisite voltage control. 
Weight can be saved by making the vari- 
able impedance a part of the transformer 
used to reduce the voltage from 200. 

Rectifiers have little thermal overload 
capacity so that when a 200-amp. unit 
with a 2-min. 50 percent overloading rat- 
ing is specified, it is necessary to provide 
a rectifier for practically 300 amp. con- 
tinuously. It is possible to protect a 
saturable-reactor controlled rectifier from 
short-circuit damage by using the recti- 
fier d.c. output for dx. control winding 
power supply, since loss of output voltage 
immediately inserts maximum impedance 

Tap-changer transformers for controll- 
ing voltage with dry-plate rectifiers are 
lighter than saturable reactors, but the 
present designs are motor-driven and slow 
in response. Heavy damping is required 
to prevent hunting during parallel opera- 
tion, and changes in system voltage are 
corrected very slowly. Complete equip- 
ment is 10 to 15 lb. lighter than a satur- 
able reactor unit or a motor-generator 
for a rating of 6 kw. 

Motor-generators are considerably less 
efficient than rectifiers at light loads, and 
the light-weight high-speed units are 
noisy, but they have these two definite 
advantages : They use standard voltage 
regulators identical with those used with 
present d.c. aircraft generators, and they 
can supply power from stored rotational 
energy in the event of a momentary dip in 
a-c. voltage. The latter consideration will 
not be of much importance if a battery is 
used, but it may be extremely important 
if the battery is omitted. Motor-genera- 
tors can also stand short periods of opera- 
tion at extremely high temperatures; 
rectifiers, on the other hand, require a 
great deal of cooling air, since they can- 
not stand high temperatures and have 
very little thermal capacity to protect 
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A number of other motor-generators 
will also be required, particularly for the 
variable-voltage operation of power-driven 
turrets. High-power d.c. motor-generators 
are seriously limited in operating speed 
because of the difficulty in making large 
commutators which will withstand centri- 
fugal stresses. This difficulty vanishes 
with a.c. motors, and considerable reduc- 
tions in weight are possible. 

The ax. system outlined should not be 
compared with the latest work in dx. 
systems; for proper perspective, it should 
be compared with early 12v. installations. 
The one described may well develop into 
a design which will be as far ahead of 
present ideas as a d.c. superbomber sys- 
tem is ahead of that using a single 15v„ 
15-amp. generator. 

With the exception of size, most ap- 
paratus for a-c. installations will be re- 
quired whether the system is designed for 
150 kva. or for 500 kva., so that the rela- 
tive advantages of a.c. will become greater 
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No! THEY DIDN’T USE THESE SANDING BELTS ON 
THE DOUGHNUTS; but they made it possible to turn out more 
doughnuts through the production of more machines in less time. 
Glance at just two examples : 


"52 pieces — ‘A’ Pipe posts. These had to be ground on the 
top to fit jig, as well as on the diameter for plating. It 
would have required 17 face wheels for this job. The 
material was extra tough. Only one 440 grit belt was used. 


Surplus Plants 

(Continued from page 117) 


factory." This consisted of grouping a 
number of small enterprises under the 
single roof of a large formerly-idle build- 
ing. 

The advantages of the trading estate 
were summarized in a talk by the chair- 
man of the North Eastern Trading 
Estates, Ltd., in the spring of 1939. Fol- 
lowing is a report of what' he said, as 
given by the Travel & Industrial Develop- 


ply intending occupiers with' ’free archi 
tectural and engineering advice. On rav 
material supplies, market for products, ant 
sales methods, the Company has create 

supply industrialists with such data free o 
charge. Apart from common services, th< 
grouping of factories on an estate, th 
speaker thought, can and should lead 
other less tangible advantages. Factorie. 
may be able to supply each other with thei 
respective products, including waste prod 
ucts. The results of daily association ar, 
likely to lead to the exchange of ideas, t< 
possible partnerships for limited purposes 
such as sales, administration, and so on 
thereby saving overhead charges, t ’ ' 


sffirusr ■** 

"The speaker concluded with these wc 
•The Team Valley Trading Estate and 
similar estates in South Wales and S 


3 pieces — D. 1099 Doughcan Covers. § 46 grit stone wheel, 

12 i-2 minutes; §80 grit face wheel, 7 ‘A minutes. 20 minutes 
to prepare for plating; 5 minutes to rehead wheel. Total 
time 25 minutes ( 8 1/ j minutes per piece). 

12 pieces — D 1099 Doughcan Covers were ground using 
the Belt Method. These castings had heavy gates on them 
which had to be removed. Total time 37fii minutes (314 
minutes per piece).” 

An Idler Backstand — and there are several fine makes — equipped 
with these outstanding abrasive cloth belts designed for this specific 
purpose, is not only far superior to set-up wheels, but can be adapted 
to purposes entirely new. 



VIATION, October, 1944 


270 












available at a low rental should prove 
attractive. It might also be worthwhile 
for the community itself, to condemn these 

remove the buildings, and convert the sites 
into little parks, with consequent im- 

Second, there would be enterprising 
local individuals, anxious to create busi- 
nesses of their own but who had been de- 
terred because of the lack of necessary 
capital with which to finance the original 

Third, there would be new industries at- 
tracted to the community. 

Is such a program practical ? Certainly. 
One of the major units in the aircraft 
industry had its beginnings in something 


- Look ! . . . Male rial thickness may 
•"vary a sixteenth of an inch — lots 
for a blind rivet— and still give 
you a perfect job. 


like a nest factory. Back in 1925 Pratt & 
Whitney Aircraft Co. was formed with 
the aid of the Pratt & Whitney Tool Co. 
It started to develop and build aircraft 
engines with about 25 employees using 
6,000 sq. ft. in part of a building owned by 
the Tool company. Because of its rela- 
tionship to the latter, the new company 
had available to it equipment which was 
far better and more expensive than a 
struggling young, enterprise could have 
afforded. From this small beginning has 
come today’s United Aircraft Corp. 

This example shows why the equipment 
in the war plant should be acquired when 
'the building is purchased. For the most 
part, it represents the finest equipment 
money can buy or the human brain can 



CHERRY RIVETS GIVE 
GENEROUS TOLERANCES 
IN GRIP LENGTH! 


devise. It should be regarded as a great 

Obviously, when the factory is divided 
ment, such as drills, turret lathes, 

edly will fit right in with the needs of the 
tenant, who can thus start off with some 
of the finest equipment ever built. 

But there is sure to be other equipment 
—heat-treat, laboratories, presses, ham- 
mers — for which no one tenant would 
have sufficient use to warrant accepting 

In^uch cases, nothing would be simpler 
than to form little companies around such 
pieces of equipment — a hammer company, 
a testing laboratory, or what not. Initial 
from other groups 


Thus the tenants would have access to 
equipment which, otherwise, would simply 
be out of their financial reach. In short, 
the idle machinery would be converted 

No mention has been made, up to now, 
of the greatest asset the nation possesses 
n these wartime plants. That is the 
arge pool of skilled and semi-skilled 
vorkers who have received their training 
iuring the war. It is just plain nonsense 
:o talk of them as a potential surplus in 
the labor market, existence of which will 
mean there won’t be enough work to go 
around. 

The particularly happy thing about it is 
that a great percentage of these workers 
think — that is, they use their heads as well 
as their hands. Every plant in the country 
that has posted rewards for ideas has 
ample proof of this fact. 

And so, a fourth, and perhaps major, 
source of tenants presents itself. These 


Don't hesitate to use blind rivets just because the 
materials used may vary slightly in thickness in 
different areas. Use Cherry Rivets. As long as you 
stay within the generous tolerances specified, you'll 
get a good finished job. 

The Cherry Rivet head (patented): (1) slips 
easily into the tool, (2) provides a positive 
grip, (3) keeps the rivet parts assembled 


CLlliu Lav: Li; 

LOS ANGELES, CALIFORNIA 


ployed in the war plant might ci 


In view of the thousands of ideas which 
have already poured in from the factory 
floor, it is reasonable to assume that there 
will be plenty of additional ideas to make 
such a venture work when the reward is 
ownership of one’s own company. 

True, some of the men will prove to be 
poor business men; accordingly, some of 
the little companies will wither away. 
But others will grow and prosper, to be- 
:c bigger and bigger creators of jobs. 
That is a fundamental aspect of all busi- 
. The estate itself, however, can play 
J part in advising, helping, and nurs- 
ing along those beginners as they take 
their first steps alone. One of the biggest 


s the c 


It is I 




isely tl 


render v 
larketing r 


n that the 

must be a private company operat- 
_ n private, rather than . government, 
money. Operated on a private basis, the 
opportunity exists to create a new class of 
mically sound, independent, chins-up 
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Forgings of aluminum and other light-metal 
alloys have always been considered notoriously 
hard to handle. Many seemed to be too 
difficult to be practical. Yet today, at Tube 
Turns, they have been "brought into line" — 
and are being successfully produced in 
remarkable volume, and with highest precision ! 
Perhaps you have a problem in forgings for 
wartime production — or looming in sight 
for the future. In either case, why not let 
Tube Turns help you with it? Broad experience, 
ingenuity and facilities all are here at your 
command. Equipment such as mammoth 
upsetters, powerful presses and the most 
modern heat-treat furnaces . . . plus original 
techniques ... is ready to tackle and 
lick any forging job, however tough! Tube 
Turns (Incorporated), Louisville 1, Kentucky. 


TUBE TURNS 



small industrialists — creators of jobs and 
employers of labor, standing on their own 
feet, and making their way by their own 
efforts. It is the very sort of thing that 
built America strongly in the past Oper- 
ated on a public basis, with government 
funds, we have the specter of government 
subsidy on a gigantic scale softening 
rather than stiffening the backbone of our 

It is for that reason, too, that the estate 
company should not be a non-profit enter- 
prise. It should be expected to make 
profits. Its stockholders should expect 
and demand of its management cash 
dividends in addition to the benefits to the 
community as a whole. This pressure on 
management would be the surest guarantee 
that the estate company would be striving 
night and day to insure the success of the 
tenant cofnpanies, if only because solvent 
tenants alone pay rent, and the more 
tenants there are and the faster they grow, 
the more rent will be collected. 

By fostering the traditional American 
feeling of individual independence, the 
business estate would provide a guarantee 
of jobs in the postwar world. 


Gliders Change Tactics 

( Continued from page 193) 

relation to this primary mission and these 
other means of delivering men and sup- 
plies by air. Its many advantages over 
the parachute as a means of delivery are 
obvious. Not only docs it deposit its 
fighting team at an exact predetermined 
spot, but ;the troops are together, ready 
to fight the moment they stop rolling. 

Another great advantage is pointed up 
by an episode in Tunisia. A small force of 
Germans was thrusting forward to seize 
an area of strategical value to both sides. 
To forestall this, American parachutists, 
outnumbering the German force, were 
dropped — and they succeeded in taking 
the area. Complete surprise was effected 
and the mission went off exactly as plan- 

However, the German force, equipped 
with heavy artillery, soon forced the 
Americans back, since the paratroops had 
only the smaller weapons which they had 
been able to jump with or drop. Had 
gliders been available, they might have 
brought to the paratroops the necessary 
AT guns and howitzers which would have 
enabled them to hold their ground. 

Another aspect of the use of gliders as 
the sole means of performing a mission 
involves the pickup system. Developed 
by Richard duPont for the AAA mail 
line, pickup has been expanded so that 
it is now perfectly feasible to snatch a 
fully loaded CG-4A from almost any open 
area. For operations like those in Norm- 
andy, this may have little immediate 
tactical value other than that gliders can 
be quickly and easily retrieved for suc- 
ceeding missions. It does, however, open 
up many new tactical possibilities, and it 
seems likely that the future use of the 
pickup with gliders will be increasingly 
important. 

Keeping in mind, then, that the glider 
is a form of large container for delivering 
men or supplies, and that it can be re- 


trieved full or empty, let us examine the 
various types of tactical operations for 
which gliders might be used. 

First in importance is the airborne 
attack. This is exemplified by the Crete, 
Sicilian, and Normandy missions. It in- 
volves the use of large numbers of gliders, 
flying probably in darkness or half light, 
in an operation designed to land troops 
who will outflank the enemy three-dimen- 
sionally, to seize important communica- 
tions points and disrupt the enemy's rear, 
thus making it difficult or impossible for 

uated attack is launched on the ground. 
In Normandy the airborne troops were 
landed well inland astride road and rail 
lines while the seaborne assault stormed 


the beaches. Such an operation is ex- 
tremely complex, and many of the factors 
which must be considered in planning liave 
been learned only by hard experience. 
Local air superiority is an absolute pre- 
requisite, unless complete surprise can be 
attained. 

A second and most important type of 
mission is the establishment of an airhead 
behind enemy lines — as was done in 
Burma by Col. Cochran's Air Commandos. 
The important difference between this and 
the Normandy invasion lies in the fact that 
here the airborne force comprised the 
entire assault It was not merely sealing 
off an area where ground troops or sea- 
borne troops would later attack. This 
unique and daring operation was the first 



PROTECTION OVERHEAD... 

Fighting escorts protect our bombers 
from intercepting enemy planes. That’s 
part of the advance planning. And com- 
fortable, cool Ray-Ban Glasses give our 
flyers protection from the dazzling rays 
of the burning sun. That, too, is fore- 
planning. Long before the war, scienti- 
fically correct Ray-Ban lenses were de- 
veloped to meet United States Army and 
Navy specifications. 

After Victory, genuine Ray-Ban Sun 
Glasses and Shooting Goggles — plain or 
ground to prescription, and in distinctive 
Bausch & Lomb frames — will again be 
available to civilians seeking visual com- 
fort and efficient glare protection. 


BAUSCH &TLOMB 

OPTICAL * Bor/feTFR N. Y. 


Makers of Optical Glass and a Complete Line of Optical Instruments for Military 
Use, Education, Research, Industry and Eyesight Correction and Conservation 
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A LIQUID-COOLED CIANT — 

THE WORLDS MOST POWERFUL 


Going into America’s new planes is the most powerful liquid- cooled 
aircraft engine in the world. ★ It is an Allison engine — of 
approximately 3,000 horsepower. ★ It is more powerful by 
hundreds of horsepower — gives our pilots over a third 
more power to work with than the huskiest engine they had 
before. ★ Virtually all its parts are the same as in other 
Allisons. So plane crews around the world can service it 
right now. ★ Its high power, long range, smoothness 
and dependability are qualities vital in the days of 
war, and equally important in the planes in which 
you will fly when peace returns. 


KEEP AMERICA STRONG 
BUY MORE WAR BONDS 


hub for the U. S. Army , 
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of its kind, and it proved the feasibility 
of such a form of warfare, particularly 
for this theater where a large area is 
sparsely held. 

limited to two dimensions and must estab- 
lish their beachhead along a coastline 
which may be strongly defended, the air- 
borne attack may establish its airhead 

is no way of defending surely against it, 
except possibly by other airborne forces. 

It is apparent that the mere existence 

reserve is a potent threat, and the enemy 
may have to tic up large forces to be 

divisions which may drop anywhere in 
his backyard. In the case of the Burma 
operation, the mission was run off at 
night, with no fighter cover; it depended 
on complete surprise, which was attained. 
This show was different from the first 
type in that gliders were not used to carry 
in the assault troops. The gliders served 
as containers for delivering aviation engi- 
neers and equipment to prepare an airstrip 
so that powered transports could then 
make a regular shuttle run to this spot 
150 mi. deep in enemy territory, bringing 
in Gen. Wingate's raiders, food, ammuni- 
tion, and other equipment. 

The glider landings succeeded in getting 
the engineers in, and the next night 65 
transport planes landed, carrying the 
first of the Wingate forces. Within seven 
days a large fighting force had been de- 
livered, including 500,000 lb. of supplies, 
1,183 mules, and 175 ponies. The airstrip 
was not discovered by the Japs for eight 
days — by which time it was much to late. 
Here was a clear case of gliders perform- 
ing a unique service. No other way of 
doing this same job could have been used. 

Similar to this type of mission, but on 
a different scale, is a third type which wc 
might call the airborne raid. This has 
been used with success by the Germans 
and ourselves. Fort Eben Emael in Bel- 
guim was captured in the early days of 
the war by demolition engineers who 
landed inside the fort in gliders. 

An allied officer who was with a fighter 
outfit in North Africa has described to 
me how the Germans occasionally pulled 
raids with gliders. Sometimes his group 
would spot an enemy plane coming over 
the area at night. It was a question just 
what it was — but in any event no bombs 
were dropped and it went on. However, 
in due course a bridge would blow up, and 
they later would find a German glider 
abandoned somewhere nearby. The plane 
had been towing a glider which cut off 
and landed. Its crew did the demolition 
job and filtered back to their own outfits 

Since Crete, the Germans' use of gliders 
has been mainly in raid operations. You 
will recall that Mussolini was rescued by 
troops that landed from gliders, also that 
the surprise attack on Marshal Tito's 
headquarters -in Yugoslavia was again 
largely a glider-borne force. 

Our Commando outfit in Burma per- 
formed similar missions, landing small 
forces to blow bridges or establish road or 
rail ^blocks between Mandalay and the 


We have outgrown 
our name 



BeCAUSE the name Acme Pattern 
& Tool Company, Inc. no longer adequately describes 
the scope of our operations, we are changing our cor- 
porate name to Acme Aluminum Alloys, Inc. 

This marks the second time we have changed our 
name to keep pace with the remarkable growth which 
this company has made since its beginning less than 
23 years ago. 

Our production . of aluminum alloy castings . . . per- 
manent mold and sand . . . has grown to such volume, 
that in floor space, equipment and output the Acme 
foundry today ranks among the first four or five alumi- 
num foundries in the United States. 

Our pattern, tool and die departments, and our design 
and engineering service, continue unchanged, but will 
operate as the Acme Pattern & Tool Division of Acme 
Aluminum Alloys, Inc. 

We shall be glad to submit recommendations and 
estimates on your current or future aluminum castings 
requirements. 



HEAT-TREATED ALUMINUM ALLOY CASTINGS 
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On one mission of this sort the ground 
forces had come up to the Chindwin River 
and needed to get over to the other side. 
The river was too wide and deep to get 
across with their equipment, so the Air 
Commando group was called in. Two 
C-47’s were dispatched with two CG-4A 
gliders in tow. In the gliders were eight 
pneumatic rubber boats equipped with out- 
board motors and gas to run them. The 
gliders landed at dusk on a sand bar by 
the river and unloaded their boats, which 
were at once put into operation bringing 

Next morning two pickup planes were 
down out to the scene, where both gliders 


were set up for pickup. Both were suc- 
cessfully snatched and flown back to their 
base. It was a most successful operation 
from start to finish, and it clearly shows 
the feasibility of further use of gliders in 
such ways. 

Other operations of this sort were run 
off in Burma, too, and in some the re- 
turning gliders brought back useful loads 
of prisoners for questioning. 

These operations, which were, in fact, 
the first tactical uses of pickup, represent 
a very small beginning in the exploration 
of its war possibilities. For one tiling, 
there is opened up a war-cargo possibility 
for gliders.' For while the CG-4A is un- 



SMOOTH filing 

for COMMUNICATIONS 

Astatic Radio Cable Connectors provide smooth, unbroken and 
unobstructed channels through which wartime communications 
speed on their important missions. There is no escape for elec- 
tronic energy passing through an Astatic Connector. Designed and 
made to meet exacting standards required by both government and 
leading radio equipment manufacturers, Astatic Connectors are 
parts products of the highest type. Subjected to the gruelling 
demands of war time usage, Astatic Connectors render efficient and 
dependable service. 


ASTATIC 


THE ASTATIC CORPORATION 

roues i m. om 


doubtedly not an efficient glider for 
straight cargo hauling from airport to 
airport, when used with pickup to service 
units in inaccessible areas it becomes 
efficient, since it is performing a job that 
cannot be done by any other aircraft. 

In North Africa we captured German 
Gotha 242's which had landed with barrels 
of oil for advanced tank units which had 
outrun their supply lines. This becomes 
a rather costly mission if the glider can- 
not be retrieved. With pickup we could 
deliver additional gas and ammunition 
to an outfit in similar circumstances and 
recover the gliders, thus making it feasible 
to repeat the operation and keep the unit 
going via air supply. It would be per- 
fectly possible to carry this form of sup- 
ply to a much more advanced stage, and 
with definite gain in efficiency over any 
other system. 

As an example, a theater supply system 
could be set up to operate in much the 
same way that the All American Aviation 
Co. runs its mail line. Assume a large 
sub-depot with an open field next to it 
but no airport. Fifty miles away is an 
advanced position which is not near an air- 
strip or airport, but which needs supplies. 
At the sub-depot, a CG-4A glider is 
loaded and prepared for pickup. From a 
Troop Carrier base 25 mi. away a C-47 
flics over to the sub-depot, picks up the 
glider, and tows it to the advanced posi- 

As he approaches, the glider cuts loose 
to laud. On the ground, ready for pickup, 
is another glider which landed the day 
before, and which is now loaded with 
wounded, prisoners, or anything else. The 
C-47 comes in, picks up this glider, and 
starts back to the sub-depot. On arrival 
there, the process is repeated. Under these 
conditions, the C-47 with normal full gas 
could make ten round trips from the sub- 
depot, delivering a possible 40,000 lb. of 
cargo at the advanced position and return- 
ing 40,000 lb. to the sub-depot. In this 
way the C-47 would be using its full time 
to best advantage. 

We have assumed here that there was 
no possibility for C-47's to land at either 
end of the operation. But even if there 
were, it would require for the C-47 
about twice as much time to accomplish 
the same job, since it would have to spend 
about half its flying time on the ground 
being loaded and unloaded, and in landing 
and taking off. 

Pickup and gliders are inseparable for 
many operations and may extend the use- 
fulness of many other pieces of equipment 
in the Army and Air Forces. Special 
utility installations have been developed 
for many purposes, and since gliders and 
pickup ships are in almost all parts of the 
world, it seems likely that there will be 
an increasing development along these 

There arc various types of repair shops 
which may be used in this way. A mobile 
glider repair shop is fitted in cases which 
are mounted on a trailer, and the whole 
unit is carried in a CG-4A. This glider 
can then be landed in a field where other 
gliders have been damaged, and the crew 
can repair them so that all may be recov- 
ered by pickup. Similarly many other 
types of shop — for repair of aircraft, 
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ordnance, motor vehicles, etc. — may be 
carried. Such shops include a tent and 
power tools. 

Another group of utility possibilities 
include the evacuation glider which car- 
ried wounded, also the various field dress- 
ing stations, which can be neatly packed 
for delivery by glider. There are also 
many units which, while not designed 
specifically for gliders, are readily air- 
carried and could be loaded quickly when 
desired. An example would be the stan- 
dard field kitchens. Thus airborne, they 
would enable one glider load to serve 150 
men with hot food. There are also port- 
able radio detection stations and weather 
stations which can be carried with their 
crews to any point within flying range 
for special reporting missions. 

Obviously, there is no limit to these pos- 
sibilities, and we may soon see all sorts of 
service equipment provided by glider to 
front line outfits, such as shower units, 
clothing and shoe repair shops, refrigera- 
tion units, and the like. 


Hot Doping 

(Continued from page 177) 
"dusted" and a heavier coat should be 
applied over it. 

When properly applied, the second coat 
should be ready for sanding in about 1(4 
hr. Method : Using No. 220 wet-or-dry, 
dry sand lightly. Check surface for any 
rough spots left from first sanding and 
rub them vigorously, for any rough places 
will be very hard to remove if another 
coat is sprayed over them. 

After the surface has been thoroughly 
smoothed it is ready for taping. Tape is 
laid as on any other doped surface, using 
regular tape adhesive or clear hot dope 
applied cold. Taping adhesive is excel- 
lent for taping over ribstitching, but care 
should be used because it is a thick liquid 
and has a tendency to leave a heavy 
deposit at the tape edges, which will later 
develop into cracks. This can be avoided 
by thinning 10 percent with hot dope 
thinner or by mixing half-and-half with 
intermediate hot dope. 

When using intermediate hot dope, 
brush a coat of dope over the surface to 
be covered and allow to dry. Then apply 
another coat and let it become tacky. Ap- 
ply the tape and rub into the dope, after- 
wards giving a coat over the tape. When 
all taping is done, brush on two or three 
coats of clear intermediate hot dope to 
prevent bubbling when the first sprayed 
coat is applied. It is advisable to sand 
the tapes between the second and third 
brushed coats, or, if only two coats are 
given, sand between coats. However, the 
three coat job is much better. Dope 
should be thoroughly brushed on, for a 
wet brush coat on the tapes will surely 
cause bubbling. 

If the fabric passes over a metal lead- 
ing edge, this should be given two or three 
coats of brushed intermediate dope also. 

When all tapes have been laid and filled, 
they should be given a dusting to give a 
good build for later sanding. This opera- 
tion does not take long and is well worth 
the time expended. 

The third coat is intermediate hot dope. 
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differing from the primer only in that it 
doesn’t include the fungicide added to the 
latter to protect the fabric. This coat is 
sprayed rather lightly with only enough 
material to flow together. It should be 
dry on the surface in less than 20 min. and 
ready for sanding in V/ hr. Even though 
this coat is sprayed very lightly, the film 
on the fabric will be quite heavy, due to 
the viscosity of the dope. This fact should 
be constantly borne in mind in all hot dop- 
ing operations. 

When thoroughly dry this coat should 
be sanded with No. 240 wet-or-dry sand- 

Fourth coat is applied after the surface 
has been cleaned of all dirt or residue. 
This is a lap coat of intermediate hot dope 
and should be sprayed a little heavier than 
the last coat to give a smooth flow. After 
2\ 4 hr. it is lightly dry sanded with 
No. 240 and then wiped absolutely clean. 

The first color coat is next sprayed on 
as a full flow coat. If possible, this coat 
should dry overnight because it is to be 
thoroughly wet sanded with No. 280. A 
good plan is to sand until the clear dope 
of the previous coat is visible through the 
color, after which it is washed with clear 

Next, color coat is applied rather light- 
ly, and the surface should be dry soon after 
being sprayed. After standing about I'/i 
hr., it should be lightly dry sanded with 
No. 320 wet-or-dry sandpaper and wiped 
off perfectly clean. 

The seventh coat, because it is the one 
on which the appearance of the completed 
job depends, is very important. The dope 
is cut with SO percent hot-dope thinner 
and is sprayed as a full-flow lap coat. It 
is the heaviest of all coats except the first 
primer, reason being that it flows to- 
gether with the two previous color coats 
and results in a velvet smooth finish which 
can be highly polished with rubbing com- 
pound and then waxed. This method, used 
by American Export Airlines on its trans- 
Atlantic flying boats, has been found 
equal to any 15-coat cold-doped surface. 

Wartime transport does not need this 
velvet finish but docs require a strong, 
dependable covering on the control sur- 
faces that will stand the humid tropical 
heat and the cold of high altitudes with a 
minimum of maintenance and the longest 
possible time between recovering periods. 
With hot dope, this can be done without 
slowing down production. 

The following method is just as strong 
and durable as the last one, the difference 
being in the time spent on the surfaces 
and the smoothness of the finish. 

First comes a cross coat of hot dope 
primer, the first lap being laid on heavy 
with the second a little on the light side. 
Do not spray the whole surface and then 
cross it, but cross each section as you 
finish the first lap. When dry, dry-sand 
with No. 180. Wipe off and tape. Only 
two coats of dope need be given tapes and 
leading edges where covered with fabric. 
When this is done, the second coat may 
be applied. 

It is recommended that the tapes and 
leading edges be dusted before applying 
this second crossed coat of intermediate. 
Because this is a full flowcoat, edges of 


the tapes should be watched carefully for 
signs of bubbles. If any bubbles appear, 
they can be eliminated by dusting the spot, 
then rubbing quickly with the fingers. 
After drying, dry-sand lightly with No. 
240 to remove any rough spots. 

Color coat is the third and last. It is 
applied as a flow-coat and should not be 
sanded. If a fourth coat is desired, how- 
ever the third coat may be smoothly 
sanded with No. 280 and a fourth flow-coat 
of color sprayed onto the surface. Either 
system will give a good, taut, durable 
:r which will stand up well under the 


worst c 
Fr< 


conditions, 
the above, it can 1> 
a great asset when time must 
, and this operation appears to 


:n that hot 


have a very promising commercial future 
in the postwar period. 


Keep Mags Sparking 

( Continued from page 175) 
tap in Woodruff key. Use a new four 
ear lock washer and secure axle to gear 
with hexagon head screw. Tighten this 
screw securely, using socket wrench and 
gear holder. Tap prebent ear of lock 
washer firmly against sides of hole into 
which it is seated. Bend ear opposite pre- 
bent ear against side of hexagon head 
screw. Insert carbon brush into center of 
hexagon head screw. 

Secure distributor finger to axle with 




Y OU are the man who knows most 
about your future refueling equipment 
needs, so it's natural that we ask you 
about them now. Of the various meth- 
ods of refueling planes from tanks, 
trucks, fueling pits or fill stands, which 
do you prefer? In the method you 
think is best, what improvements in 
speed, safety, convenience or econ- 
omy would you like to see developed? 
Just give us your thoughts and we'll 
do the rest. May we hear from you? 

THE WAYNE PUMP COMPANY 

FORT WAYNE 4, INDIANA 


MORE THAN 30 0 U. S. ARMY CANTONMENTS AND 
AIR FIELDS HAVE WAYNE REFUELING EQUIPMENT 
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New Engineering and 
make 


Manufacturing Developments 
possible 



^GDTE-BROS. 




...If we don’t have the answer we can figure it out! 
Our Adhesive laboratories have worked out more than 700 adhesives 
for a wide range of industrial purposes: Adhering, Sealing, Coating, 
Insulating, Impregnating and Sound-deadening. These should cover 
nearly all requirements. If they do not, we have the experience, 
facilities and development personnel to compound a product that 
should meet your requirements. 

One of the vital wartime jobs successfully performed by 3-M 
Adhesives is the dependable sealing of fuel tank gaskets, as shown 
above. In this critical service 3-M Sealers have demonstrated high 
resistance to heat, aromatics and other deteriorating agencies. Free- 
flowing when applied, 3-M Adhesives become firm when “set” with- 
out losing their flexibility or adhesive or cohesive properties. 

Have you a problem involving the use of an industrial adhesive? 
Lay it in our lap. If one of our present formulae is not suited to 
your particular job, we welcome the opportunity to produce one 
that will meet your requirements. 



(see service chart), turn adapter to the 
right until cam gears are meshed snugly 
with no perceptible backlash by rocking 
the cam shaft by hand. Tighten screws 
(Q). Turn magnet by hand through ten 
or twelve complete revolutions, while 
gears arc meshed snugly, to remove any 
burrs or foreign particles on teeth of cam 

I.oosen screws (Q) and turn adaptor 
to left until a small amount of backlash 
can be felt when rocking by hand. Then 
turn the adaptor just slightly to the right 
until a iiummuni backlash is obtained 
without having cam gears too tight, then 
tighten the screws (Q) securely. Check 
backlash at several positions of gears by 
turning magnet a few degrees at a time 
through one revolution of large gear and 
by rocking shaft by hand at each new posi- 
tion to make sure there are no tight spots 
and that backlash is not excessive. When 
correct adjustment has been obtained, 
tighten screws (Q) and safety bottom 
and right hand screws (see service chart) . 

Place timing disk on drive shaft and 
attach pointer in elongated slot in mount- 
ing flange. 

When using timing disk with SF9LN-4 
magnetos, it will be necessary to provide 
a spacing washer for use under disk to 
prevent locking sleeve of disk from dis- 
placing oil seal in front end plate when 
timing disk is locked. (Any washer hav 
mg a hole diameter of approximately 3-in. 
will be satisfactory). 

Next, turn drive shaft in direction of 
normal operating rotation until timing 
mark (A) on the distributor finger ap- 
proximately coincides with timing mark 
( B ) on inside of front end plate (see serv- 
ice chart). Then turn drive shaft a few 
degrees in opposite direction until magnet 
is in nctural position, when pole piece is 
centered and completely fills space between 
pole shoes on magneto housing. 

When magnet is in neutral position, 
front which the No. 1 E gap must be meas- 
ured, set the pointer over a degree mark- 
ing on timing disk. Now turn the rotating 
magnet in direction of normal rotation to 
the No. 1 E gap position, which is obtained 
when the rotating magnet is turned past 
its exact neutral position the number of 
degrees stamped on the cam. By means of 
locking device on timing disk, lock rotor 
at the No. 1 E gap position. After it is 
locked, re-check degree reading to make 
sure that rotor did not creep when locked 
in position. It is very important that 
rotor be looked accurately at No. 1 E gap 
position. 

See that taper of cam shaft and cam are 
free of all dirt which might prevent cam 
from seating. Also see that top adjusting 
ratchet fits freely over splines on end of 
cam shaft. Put a little grease on splines, 
for it is necessary to have the ratchets 
operate absolutely freely, otherwise there 
will be interference with the timing of 

Place cam lightly on its tapered shaft 
so that it can be turned by hand. Next, 
mesh adjusting ratchet which has teeth on 
both sides with teeth in recess of cam. 
Teeth on one side of this ratchet will not 

sure that correct side is used. Then place 
stop adjusting ratchet over splines on 
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cam shaft so its teeth will mesh with the 
teeth of the intermediate ratchet. Place 
chamfered washer in position on top, ad- 
justing ratchet. Then place tension spring 
over cam securing screw. Screw in cam 
screw until tension spring will just cause 
a clicking effect between adjusting ratchets 
when the cam is turned. Ratchet the cam 
back and forth by means of cam setting 
tool until straight edge on timing tool, 
which is represented by (K) on service 
chart, coincides with the timing marks 
(M) and (N) on the rim of the adaptor. 
This selling is very important. The 
ratchets located under the cam screw pro- 
vide for this fine adjustment. The cam 
can be turned by means of the cam, set- 
ting tool one tooth forward and one back, 
thereby moving the cam in the anti- 
clockwise rotation only a fraction of a 
degree because of uneven number of teeth 
on ratchets. 

Ratchets must be fully meshed when 
liming tool coincides with timing marks 

(M) and (N). If ratchets arc not fully 
meshed when straight edge coincides with 
timing marks, cam may turn slightly when 
its securing screw is tightened, or might 
possibly loosen when running. 

When the cam is set, remove tension 
spring and place lock washer over cam 
screw. Hold cam setting tool firmly 
where it coincides with timing marks (M) 
and (N) and tighten cam screw securely. 

After tightening cam screw, disengage 
locking device on magnet and rccheck set- 
ting of cam to make sure the straight edge 
coincides exactly with marks (M) and 

(N) when magnet is in the No. 1 E gap 
position. 

Check eccentricity of cam to make sure 
there are no foreign particles or burrs 
on tapered surfaces. Eccentricity can be 
checked by measuring the contact point 
clearance on four lobes approximately 90 
deg. apart. Eccentricity must not exceed 
.001 in. 

Place condenser insulating plate in 
position between pole shoes. Secure con- 
denser with its screws nearest the front, 
but do not tighten. Secure laminated 
primary connectors, insulating bushings 
and rear securing screws with their plain 
washers and lockwashers, making sure 
laminated connectors do not touch screws 
at any place. Connector for coil must be 
secured in position so that it can be con- 
nected to primary of coil. 

Secure coil with its fastening screws and 
washers. Connect flexible primary lead 
from condenser to coil by means of screw 
provided. Next, place eccentric screw in 
position and secure contact point assembly 
with its screws. Fasten primary con- 
nector with its screw F. Then fasten con- 
nector from terminal post to contact point 
assembly, and install ground terminal. 

Adjust contact points. To do this, 
loosen the screws (O), as noted on serv- 
ice chart, and turn eccentric (P) until 
contact points just begin to open on No. 1 
cam lobe when (K) coincides with tint- 
ing marks (M) and (N). When this 
adjustment has been made, tighten screws 

(O) . 

After magneto is tinted, check position 
of timing marks (A) and (B) when 
points just begin to open on No. 1 lobe, 



WETORDRY Safety Walk 


Applied with WETORDRY Safety Walk 
Adhesive 613 



Wetordry Safety Walk Scores on the 
Production Line as well as on the Fighting Line 


• The application of safety wingwalks to war planes of all kinds is 
about the briefest operation in the entire assembly line. Easily and 
quickly applied to wood, metal or fabric, Wetordry Safety Walk 
handles maximum loads as soon as laid — no drying period being 
required by Wetordry Safety Walk Adhesive 613. 

Wetordry Safety Walk consists of a tough fabric back with a 
hard mineral coating. It is one of the lightest non-skid wing walk 
materials as well as the most durable and most rapidly applied. It 
will not chip or shatter under impact and is unaffected by water or 
weather. Wetordry Safety Walk gives absolutely non-slip footing 
in spite of oil, water, mud or sleet. It’s fire resistant, too. 

Use the coupon below to get our interesting illustrated book on 
slip proofing decks, floors, stair treads, ramps, etc. 





'•"nesota 



i copy of your book on WETORDRY Sofely Wall. 


ARRIVING SAFETY WALK ON 
WINGS OF TRAINER PLANE 


.BUY MORE WAR BONDS! 
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for aircraft, radio, boats, 
panels and other equip- 
ment requiring control 
and protection — 5 to 50 
amperes — 30 volts D. C. 



SWITCH BREAKER closs ( l 3 °L T r B 

Combination TOGGLE SWITCH AND CIRCUIT BREAKER used in Aircraft and 
other applications on low voltage circuits definitely requiring both 
switching and protection against short circuit and overload. Available 
with or without luminous handle tip. 

Class 9310 • Type A 

(AN 3161 ) 

Developed to provide ONLY CIRCUIT PROTECTION on low voltage circuits 
where switching is not required. Unit can be opened only by reason 
of short circuit or overload after which it is manually reset to again es- 
tablish the circuit. The manual reset button, black at top, is provided with 
a red band to indicate trip in daylight and a luminescent band to indicate 
trip in darkness. 


PUSH BREAKER 



PUSH-PULL BREAKER cl “;,!r A 

Provides SWITCHING AND PROTECTION similar to 9301 except that manual 
"on" and “off" is Push-Pull — not Toggle. Push-Pull tends to protect 
against accidental or careless operation of vital circuit, yet provides a 
manual means of operation for service. The manual reset button, black at 
top, is provided with a red band to indicate trip in daylight and a lumines- 
cent band to indicate trip in darkness. 


SPECIFICATIONS: ampere RATINGS— 5, 10, 15, 20, 25, 35, 50 amperes, voitage 
— Up to 30 volts D. C. SHORT CIRCUITS— 1 500 amperes at altitudes up to 40,000 
feet. VIBRATION— Withstands frequencies varied from 10 to 55 cycles per second 
at 1/32" amplitude (1/16" total excursion). SHOCK— Deceleration force of 1 8 G 
does not cause malfunctioning, ambient TEMPERATURE RANGE— Thermal: 50° to 1 35° F. 


SQUARE Q COMPANY 



its screws. Then install distributor block 
in radio shield halves, securing it with 
screws near base of the shields. Fasten the 
halves together with the clamping screws. 
Depress high tension contact button, and 
place radio shield and distributor block 
assembly in position. 

Install coil cover and secure it at 
breaker end with screws. Secure coil 
cover and radio shield to front end plate 
with six long screws. All coil cover 


screws should carry lockwashers. 

After testing and final assembly, insert 
new leather plugs over ends of screws 
which secure the flange and front end 
plate to housing. The plugs may be tap- 
ped into place with a fiber drift and light 
hammer. Install drive coupling. 


Magneto Test Procedure 

Mount the magneto on test stand which 
incorporates an adjustable test gap panel. 
Connect high tension cables to spark rack 
set with 7-mm. gaps. Run magneto at 
normal speeds for two or three minutes to 
observe mechanical operation. 

Check the coming-in or lowest speed at 
which the rotating magnet must be turned 
to produce consistant sparking at all of the 
gaps. The magneto should spark consist- 
ently at rpm. given in Table I. If the 
coming-in speed is above drive shaft 
speed given, check the following for the 
cause: Coil, contact point adjustment, dis- 
tributor block electrode clearance, and 
magnet (which may be weak). 

Run the magneto at 3,000 rpm. Ob- 
serve sparks closely. If skipping occurs, 
test secondary condenser if used. If sec- 
ondary condenser is satisfactory, check 
internal timing of magneto. 

Check ground or switch terminal. 
When magneto is short-circuited through 
this terminal, sparks should not occur at 
the spark panel. Connect cable from the 
booster source to booster terminal on 


Table 1-Specification: of Scintilla Magnetos 


SFM.N-2 SF14LN-J SPgLN-t 




where wood joints Dare Not Fail ... 

. . . play safe with WELDWOOD GLUE! 

Here’s a bonding agent that can stand 
the stresses and strains of speeds over 
400 miles per hour! 

Weldwood Plastic Resin Glue "makes 
the glue line the safety line”! 

Pound for pound, plywood is stronger 
than steel . . . and Weldwood Glue is 
stronger than the wood it joins. 

Cold-mixing . . . cold-spreading . . . 
cold-setting . . . this modern bonding 
agent speeds production. 

Tremendously strong, yet it sets so fast 
that assemblies joined with Weldwood 


, WELDWOOD 

PLASTIC RESIN 

WATERPROOF GLUE 



Glue can be light worked a few hours 
after clamping. 

Where light weight is a consideration 
(and where isn’t it in aircraft?) . . . 
glued joints are lighter than riveted 

Now ... in the 400-mile-an-hour-plus 
combat planes . . . and in the post-war 
plywood flivver plane that air-minded 
America is waiting for . . . Weldwood 
Glue has, and will continue to have, an 
important place. 

Perhaps you have an important place 
for this modern bonding agent. Write 
or send coupon below for literature. 
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western Automatic 


Machine Screw Company 


Here’s the Skill to 
make Precision Parts 


large or small — in any quantity 


Western Automatic's production ingenuity assures you 
extraordinary precision — at war-demanded speed! 


No matter how complicated the part or how exacting your speci- 
fications, if its size falls between \{t” and 454" round, Western 
has the men and machines, the experience and skill to produce it, 
in war quantities, fast. The two pieces shown life-size above are 
but two of thousands of parts we’ve been making, many to still 
closer tolerances. You may need this kind of service now, you’ll 
need it post-war. We’ll be glad to quote on your requirements. 


magneto. Run magneto at 150 rpm. and 
make sure booster current is being dis- 
tributed to spark gaps. 

Rotating Magnet 

The magnetic strength of the rotating 
magnet is checked by measuring the pri- 
mary current output. Operate the mag- 
neto for about five minutes at 2.500 rpm. 
During this run. short-circuit the magneto 
through the ground or switch terminal at 
least 35 times. Then reduce the speed to 
400 rpm. ( drive shaft speed must not vary 
more than 10 rpm. when measuring pri- 
mary current output). Hold the contact 
points open by hand and connect ammeter 
in parallel or across the contact points. 
The reading at 400 rpm. should be as 
given in Table 1. If it is below, recharge 
the magnet with magnet cliarger and make 
another test. If reading is still low repeat 
test with a new coil before rejecting the 
magnet. 

Coil 

Before installing coil check resistance of 
the secondary winding with ohmmeter. 
Reading must be from 5,000-9,000 ohms. 

Final test of a coil must be actual run- 
ning of magneto on test bench. Also, as 
heat affects insulation of the coil final test 
should be made at an elevated temperature 
by directing the reflector type heater on 
magneto while it is run on test bench. 
When temperature has reached approxi- 
mately 165 deg. F., spark gaps should be 
increased by means of adjustable panel 
from 7 mm. to 9 mm. At 2000 rpm., coil 
must spark consistently at this temperature 
and spark gap. Increase gaps to 10 mm. 
If consistent sparking occurred with 9 
mm. gap, intermittent missing with the 10 
mm. gap will not be sufficient cause to 
reject the coil, however, if the coil does 
not spark consistently at the elevated 
temperature with 9 mm. gaps, it should 
not be used for further service. 

Primary Circuit Condenser 

Place the condenser to be tested on dry 
insulating material and connect the two 
test leads (F) of the tester (Fig. 13) to 
the condenser terminals. It is essential 
that the surface of the condenser be clean 
and free from oil and the connections 
make good contact. 

Series resistance test is made by placing 
selector switch (A) in Series Res. posi- 
tion. (Fig. 13), then holding condenser 
switch (C) on Condenser Test. Meter 
reading is taken on top scale of center dial. 
If meter reads Good, series resistance is 
satisfactory. If meter indicates in red 
section of scale, resistance is excessive 
and condenser should not be used again. 

Capacity is tested by turning selector 
switch (A) to Cop. Mfds. and capacity 
range switch (G) to ill position. Switch 
(C) is then held in Condenser Test posi- 
tion while reading is taken on scale HI. 
Reading should be not less than that given 
in Table I for primary condenser being 

For leakage and breakdown tests, pre- 
heat condenser in an oven to 190 deg. F., 
plus or minus 10 deg. Then attach test 
leads and place switch (A) on Leakage 
Test. Hold switch (C) in Condenser 
T est position for 30 sec. and observe posi- 
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tion of hand on scale marked Leakage. If 
hand stops in yellow or green sections, 
condenser is usable, but should be rejected 
if hand is in red position of scale. 

Switch (A) is then placed on Break- 
down Test, and swatch (C) is moved to 
Condenser Test for about 15 sec. Hand of 
meter should come to rest in OK section 
of scale, otherwise condenser should be 

To test the secondary condenser, use a 
four-pole magneto having a cobalt or 
nickel aluminum magnet, to provide a 
source of high voltage. Do not use an 
eight pole magneto having a secondary 
condenser. 

Mount standard magneto on test benrh 
(Fig. 14). Adjust one spark gap to 3 
mm. (.118 in.) and connect cables from 
distributor block cable holes No. 1 and 2 
to it. Connect remaining cables to spark 
gap panel, using standard 7-mm. gaps. 

Connect secondary condenser to be 
tested in shunt or parallel with 3-mm. 
gap. To do this, place distributor finger 
on bench adjacent to test stand. Provide 
a test lead with a clip on each end. Con- 
nect one end of test lead to ground of 
3-mm. gap and clip other end to high ten- 
sion segment on distributor finger. Pro- 
vide another test lead and clip one end 
to live side of 3-mm. gap to which the 
Nos. 1 and 2 cables are connetced. 

Run magneto at 3000 rpm. and observe 
spark across 3-mm. gap. Then place other 
end of test lead connected to live side of 
3-mm. gap against central insert of dis- 
tributor finger. 

If there is no change in the intensity or 
regularity of sparking across 3-mm. gap, 
condenser is open and must not be used 
for further service. 

If there is a noticeable increase in in- 
tensity of sparks across the gap, condenser 
is satisfactory for further service. Snappy, 
blue sparks occur when the condenser is 
functioning. These sparks, however, may 
be consistent or intermittent. Therefore, 
if any sparks of the above description 
occur, regardless of consistency, the con- 
denser is satisfactory for further service. 

If there is no sparking across the gap, 
condenser is short-circuited or punctured 
and must not be used. If condenser 
failures should occur in service, they will 
in most cases be caused by a short-circuit 
or puncture. Therefore, defective con- 
densers will usually be determined by this 
test in which there is no sparking at all 
across the 3-mm. gap. 

Static charges may possibly be observed 
arcing across 3-mm. gap when testing a 
punctured condenser. If it is desired to 
eliminate arcing from static, shorten test 
leads to condenser as much as possible. 


Landgraf Helicopter 

(Continued from page 188) 
control arm provide automatic rotor 
pitch control. The spring load is held in 
equilibrium by centrifugal weights in the 
rotor blades. Rotors are bolted to flanges 
at the upper end of the hollow steel rotor 
shafts, which are rigidly mounted in ball 
thrust bearings. 

Because of the high inertia forces in- 
volved at higher rpm. of the rotors, calcu- 



TRY THIS ON ANY PRE-WAR COATED UPHOLSTERY 
FABRIC.,. THEN TEST MODERN, FLAMEPROOF 

"U.S. MUGAHYDE 

If you need upholstery material take this tip from 
us: don’t pass up the new JlameprooJ Naugahyde 
Upholstery that "U. S.” Rubber scientists devel- 
oped from war service! So fire-resistant that it is used on our 
fighting ships — so tough that it is used as seat covering in 
army trucks, tanks, and planes — the new "U.S.” Naugahyde 
is a battle-tested upholstery, tougher, stronger, better than 
you’d have ever thought possible. 

WHEN CAN YOU GET IT . . . ?* Perhaps some Nauga- 
hyde will he released from war and made generally available 
sooner than you think. So bring us your problems now. 
Whatever your needs, there will be a Naugahyde upholstery 
for you that resists wear, looks smart, costs little. 

“NAUGAHYDE is now available on priority, to conform with the 
following specifications: 34L13 Bureau of Ships i E-KK-L-I36a , 

Type 3 Federal Specification; 12026A Air Corps Fireproof Speci- 
fication; 27 FI l U.S. Navy; AXS-992 Ordnance Department; 

MN245 (Both Types) Maritime Commission. 

"U.S.” NAUGAHYDE 

UPHOLSTERY 

Serving Through Science 

UNITED STATES RUBBER COMPANY 

1230 Sixth Avanua • Rockefeller Canter . New York 20, Naw York 
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WRITE FOR THIS BOOKLET- 

It May Help in Your Post War Plans 

Unionair has had an important part in the design and production 
of electrical assemblies in our great aircraft program. The lessons 
learned, the experience gained, the new methods and discoveries 
made, have been recorded in this booklet so that they may be applied 
to post war production in any industry requiring electrical assem- 
blies.This valuable booklet is yours for the asking. Write Union Air- 
craft Products Corp., Dept. A, 245 East 23 St., New York, 10, N. Y. 


Electrical Assemblies — Hydraulic Fittings 
Conduit Fittings — Junction Boxes 


lations indicated that it would be impracti- 
• achieve fore, aft, and lateral control 
through cyclic pitch change of the entire 
blade. Instead, control is achieved by 
> of an aileron in the trailing edge 
of each rotor blade. Aileron area is ap- 
proximately 8 percent of blade area. 

The ailerons provide a small variable 
control force operating at a long moment 
u This force is available at any point 
around the circumference of the rotor disk 
a measured time lag of only ap- 
proximately ,003 sec. 

Each aileron is spring loaded, and the 
otion from the control cable to the 
aileron is transferred by a push rod 
mechanism which is positive in action 
allows no slack in the system. A 
counterweight on the aileron actuating 
in the blade tip exerts sufficient 
centrifugal force to operate the aileron 
in the "up” direction, and it serves to 
keep the control cable taut at all times. 
In operation the ailerons automatically 
return to neutral when control tension is 
felaxed, and there is a definite and de- 
sirable "feel" in the controls. 

This arrangement provides a positive 
cyclic aileron control, both laterally and 
longitudinally. Ailerons are arranged to 
operate through a maximum arc of plus 
to minus 10 deg. However, when it is 
considered that the tip speed is roughly 
285 mph., the required aileron deflection 
for all normal maneuvers will be very 


It is proposed to use the ailerons alone 
lor normal turns and for longitudinal trim 
and attitude. The craft moves forward 
when the stick is moved in that direction. 
Hovering in a side wind or making 360- 
deg. turns about the craft itself as the 
axis can be achieved by simultaneously 
using the differential pitch adjustment 
handle and the ailerons. 

The control system is simpler than on 
some helicopters, partially because of 
elimination of the tail rotor. Except for 
wheel brakes, there are no foot controls. 

Pitch control and throttle a 

for normal flight maneuvers, and all ci 
trols are designed to seek a normal operat- 
ing position so the craft will fly "hands 
off". 

Controls are designed for full control 
of linear motions — up and down, side- 
wise, and fore and aft; also for angular 
movements — roll, pitch, and yaw ; and 
likewise to respond smoothly and in- 
stantly, but independently, so as not to 
interfere with each other. 

Having no tail rotor, no change of 
control there is required each time the 
rotor speed or pitch is altered. The tail 
assembly resembles the standard vertical 


The pitch control lever, located at the 
pilot's left on the cockpit wall, is so de- 
signed that pitch of all blades in both 
rotors is increased as the lever is raised 
and decreased when it is lowered. The 
handhold is of the bicycle handlebar grip 
type, and additional "feel” and leverage 
for sensitive and easy movement of the 
lever is obtained by mounting an "arm 
rest" type pad on top of the lever shank. 
This pad is so located that the pilot's 
forearm rests naturally on it when his 
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In training planes, just as in every other class of fighting 
equipment, millions of Bower Roller Bearings are spin- 
ng day and night in every important combat zone. 






Designers and Builders of Tools, Dies, 
Jigs, Fixtures and Special Machines. 


This giant automatic grinder, weighing 40 
tons and capable of top and bottom snag 
grinding a motor block every 21 seconds, has 
just been built by us for one of the large motor 
manufacturers of the country. The Olofsson 
organization may be able to build for you some 
machine requiring similar craftsmanship. 


OLOFSSON TOOL AND DIE COMPANY 

LANSI NG 2, MICHIGAN 

Chicago Engineering Office, 600 South Michigan Avenue 


hand is on the grip. Hinge end of the 
lever is roughly in line with the pilot's 

Throttle and spark setting levers are 
directly ahead of the pitch control lever, 
where they are reached easily by merely 
sliding the left arm forward on the pad 
atop the pitch control lever. The throttle 
handle fixes a maximum position with 
actual control, up to the maximum se- 
lected, synchronized with the pitch con- 
trol and increased or decreased as the 
pitch control is altered. Lateral move- 
ment of the pitch control arm provides a 
, limited amount of differential pitch con- 
trol between the two rotors. 

The attitude control mechanism, sup- 
ported by the rotor shafts, consists of an 
aluminum alloy base winch is rigidly 
fastened inside each shaft and which sup- 
ports the aileron control mast. The mast 
is a short, tapered steel shaft connected 
to the aluminum alloy base by a universal 
joint at the exact center of the shaft. 
Just above the universal the mast carries 
three short extensions which are 120-deg. 
apart and protrude through slots in the 
wall of the hollow rotor shafts. A small 
ball bearing roller is attached to each ex- 
tension and rolls on a ring set in gimbals 
surrounding the shaft. 

These gimbals arc connected to the 
conventional control stick by means of 
cables. A ball joint at the lop of the 
control mast actuates the three aileron 
control cables which are carried through 
the hollow rotor spars to the ailerons. 

Power plaut of the prototype is a modi- 
fied seven cylinder radial Pobjoy rated 
at 85 lip. at 3,300 rpm. It was selected 
for the test craft because of its light 
weight, smooth torque characteristics, 
and small size. 

Modification of the engine entailed re- 
moval of the standard reduction gear and 
housing and installation of a flywheel and 
single disk-type friction clutch which, in 
addition to the conventional springs, is 
centrifugally loaded to eliminate the pos- 
sibility of slippage when full power is ap- 
plied. The engine as modified is air- 
cooled by a suction fan built integral with 
the flywheel. Cylinders are jacketed, and 
the flywheel is inclosed in a sheet metal 
housing provided with an air outlet. The 
modification added only 2 lb. to the origi- 
nal dry engine weight. 

The power plant, mounted in pusher 
position facing aft, is connected to the 
transmission gears by a short shaft which 
is splined on both ends and incorporates a 
multiple roller and cam-type free-wheeling 
unit. Sufficient clearance is provided in 
the involute type splines to take up any 
reasonable misalignment between the 
power plant and transmission. 

Transmission gears are an hour-glass 
worm and two bronze worm wheels, run- 
ning in SAE-140 gear oil. Worm wheels 
are mounted on vertical splined hollow 
shafts which extend through the top of 
the gear box to provide multiple tooth 
contact reversible worm drive to two 
power outlets and a gear reduction with a 
ratio of 6.8 to 1. 

Two aluminum alloy "driving” disks 
.which turn in opposite directions at 485 
rpm. are splined to the worm wheel shaft 
extensions and run directly above the gear 


box housing. Two identical disks are. 
splined to the rotor shafts which are 
mounted at the outboard ends of the rotor 
supports. The "driving” disks are con- 
nected to "driven" disks, located in paral- 
lel planes so that a line between center of 
the driving and driven disks would form 
a 23-deg. angle to the horizontal. 

Each driving disk is connected to the 
corresponding driven disk by twelve car- 
bon steel rods attached to the disks by 
bolts through sealed ball bearing rod ends. 
The rod ends liave a 23-deg. offset and arc 
evenly spaced around the periphery of each 
disk. The offset makes it possible to pro- 
vide required rod clearance as the disks 

Of the twelve rods on each drive, six 
are always in tension, with a maximum 
puli on any rod not exceeding 400 lb. at 
full throttle. This arrangement of driving 
and driven disks connected by rods makes 
it possible to turn both rotors with one 
set of gears and eliminates extended shaft- 
ing with its weight penalties, torsional de- 
flection, and tendency toward backlash. 
The whole mechanism is completely in- 
closed within the rotor supports. 


Research for Security 

(Continued from page 115) 

This country has twice found that un- 
preparedness is an incitement to war, not 
a hindrance. The only preventive of war 
is superiority in weapons and counter 
weapons and in military, social and indus- 
trial organization. It is not necessary to 
maintain enormous armed forces for all 
time, but two things are necessary for 
preparedness; namely, scientific knowl- 
edge acquired through research, and the 
ability to produce in the required quan- 
tities all manner of weapons, equipment 
and supplies immediately war is threat- 

Volumes could be written on research 
and its organization. We believe that pure 
or fundamental research to add continu- 
ally to our store of general knowledge is 
a function of Government. The specific 
application of this general knowledge to 
particular articles is best developed by 
private industry. Mr. J. Carlton Ward, 
testifying recently before a subcommittee 
of the United States Senate, said, 

"There is a legitimate field for govern- 
ment activity and for private industry, in 
which each is by nature best adapted for 

1. Fundamental research not applicable 
to specific projects can best be fostered 
and accomplished in government labora- 
tories such as those at the NACA. 

2. Special application of research to 
particular designs or projects is the legi- 
timate function of private industry with 
all of its competitive stimulus. This will 
avoid the mistake made by Germany, by 
providing a diversification of solutions 
not readily possible under a totalitarian 
or government dominated system. 

3. Evaluation of the results of private 
industry developments can best be accom- 
plished impartially by the Army and the 
Navy in their respective facilities, such 
as Wright Field, Elgin Field, the Naval 
Aircraft Factory and other Navy evalua- 



DEVELOPMENT 



NEW KOEHLER 
DRAIN VALVE 
K1440B 


and Closed — Automatically 

FOR FAST DRAINING 
OF OIL, FUEL, COOLANTS 

Adaptable lor Many Uses. 

★ 1. Draining Oil from Engine 

★ 2. Replaces "V" Type Oil Drain 

Valve 

St 3. Draining Oil Sump Tanks 

★ 4. Draining Fuel Tanks 

★ 5. Draining Cooling Systems 
Note Koehler Poppet Valve Princi- 
ple is Easily Adapted to your Design. 

Many thousands of Koehler Pop- 
pet type Oil Drain Valves are Re- 
placing other types at Modification 
centers and Flown Direct to Seat of 



KOEHLER AIRCRAFT 
PRODUCTS COMPANY 

814 Vermont Ave. 

DAYTON 4, OHIO 



Rep.: Western Alrcroft Supply Co., 
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Let's Go Pioneerings^/#/ 



The challenge of postwar problems is stimulating to those 
who have pioneered before. Back in 1930 Solar challenged 
the method which permitted exhaust gases from airplane 
engines to shoot directly out through short tubes. The 
method was dangerous to pilots because of carbon monox- 
ide. Night flying was hazardous because vision was obscured 
by a ring of fire from the exhaust. Yet the gases were thought 
to be too hot to handle in any other way until Solar's suc- 
cessful stainless steel manifold launched a new industry. 
Solar has led this branch of the airplane industry for four- 
teen years. It will continue to make manifolds for replace- 
ment of existing equipment. But Solar is going pioneering 
again . . . preparing to lead in the design and manufacture 
of manifolds for airplanes not yet conceived ... to develop 
other products for airplane designs of tomorrow. 


Solar's three plants are operating at full capacity on war 
production, but the management is always ready to consult 
with aircraft and engine manufacturers about proposed 
equipment for postwar planes. Address "Management". 



STAINLESS STEEL PRODUCTS 


SOLAR AIRCRAFT COMPANY SAN DIEGO 12, CALIF. 0 E S MOINES 5. I A. 
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tion centers." (Also sec Aviation for 
Sept.. 1944, p. 108.) 

The Office of Scientific Research and 
Development with its various committees 
lias done a splendid job in this war and 
should be retained permanently. As the 
New York Times stated in a recent edi- 
torial, “Since there will be no time in 
another possible global conflict to solve 
urgent technical problems, it is the clear 
duty of Congress to preserve the exist- 
ing organization of the Office of Scientific 
Research and Development and authorize 
it to continue its work on a scale commen- 
surate with the needs of a modern fighting 

What is a modern fighting force? The 
measure of modernity is dynamic, not 
static. Only that fighting force is modern 
which is continually abreast of the latest 
possible applications of scientific knowl- 
edge to weapons of war and the instru- 
ments and controls which direct them. 

We must keep the lesson of France be- 
fore us. Feeling secure behind her "im- 
pregnable" Maginot Line and with the 
largest air force in the world, she rolled 
airplanes into spacious hangars, covered 
the engines with grease and sat down with 
a sigh of complacent relief. 

None but the Germans seemed to realize 
that with each passing day the mighty air 
force of France became more and more 
useless until at the end of the “phony war" 
in the spring of 1940, Germany with her 
dynamically modern air force proved to 
the world what she had known all the 
time; namely, that the “powerful" French 

value. In a few short weeks the French 
Armcc de L'Air had ceased to exist 

Strangely enough, the Germans made 
the same mistake, although their blunder 


of British powers of resistance rather 
than to complacency. Expecting that Brit- 
ain would fall like the ripe plums of 
France, Norway and the Low Countries, 
the German airforce was designed solely 
for the support of her ground armies. 
She had not envisioned nor did she believe 
in the necessity for strategic bombing 
against the British sources of supply, com- 
munication and government. 

Such bombers as she did throw against 
Britain were small, poorly armed and pri- 
marily for the purpose of terrorizing the 
British rather than the destruction of their 
material means of existence Further, Ger- 
many was so sure that she would win 
her lightning war within a few months 
that at first she made no provision to 
introduce into her production lines changes 
dictated by experience and science to keep 
her equipment superior to that of her 
enemies. Too late did she realize that 
frozen designs are fatal. 

It has been said, “A wise man lear,ns 
from the mistakes of others. A fool must 
learn by his own experience." We of the 
United States can profit both ways. We 
have our own mistakes as well as those 
of others before us. And they all point 
to the. same conclusion. To survive, we 
must keep abreast or ahead of all poten- 
tial enemies, and be ready to beat him to 
the draw of rapid production. 

To do this it is necessary to produce 
new models in sufficient volume for ade- 


ready* 

made 



... A Lamimim shim places precision in any man's hands ! 

Shims cut to your specifications. Stock shim materials obtainable from your dealer . 
Write us for further information and shim application chart. 


Laminated Shim Company, Incorporated • 80 Union St., Glenbrook, Conn. 
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LYON -Raymond 

ELEVATING 
TABLES 


For example — 
a special elevating 
table (illus. be- 

oped for loading 
pigs of metal from 
jller conveyor 

placed on the elevating tabl< 
each tier is in place, table is * 
to the proper height to permit 
safe transfer of the heavy 
Finally the full pallet load 
onto an outgoing conveyo 
flush with the table in it 
position. 



is lowered 
t easy. 

i rolled 



LYON -Raymond 

Corporation 

379 Madison St., Greene, N. Y. 


quate service tests through operational 
and tactical use. Concurrently, the head- 
aches of production which are inherent in 
any new article will be dissipated. 

So far we have been writing only of 
material things. It is equally true that 
the quantity and quality of our personnel 
should be adequate to the job, for no 
matter how much the physical and mental 
powers of men are extended by weapons, 
instruments and controls, men adequately 
trained for their particular assignments 
will always be necessary. 

We believe in the principles of compul- 
sory military service in time of peace 
as well as in war. Compulsory military 
service is the only fair and democratic 
way to implement a program of national 
security, and is the only way by which 
adequate numbers of men of the types 
required can be procured. Further elabora- 
tion of tins principle is outside the scope 
of this article and will be left to others. 

We believe that war may be prevented 
through force vested in benevolent au- 
thority if that farce is kept modern 
through research and industrial prepared- 
ness. If, however, war does come, vic- 
tory will be won by that group of nations 
which has contributed the most to scien- 
tific research and its application to military 
and industrial preparedness. 

To insure the security of our country, 
the industries — like aviation which has 
specialized in military equipment and has 
.the experience, the organization and the 
personnel to maintain continuity of re- 
search, invention and development— all 
must have the incentive and the means to 



Navitrainer 

Continued on page 195) 
the drive motor and the other for the 
Windlroduccr. A direct wire leads from 
the terminal to a slip ring on the axle 
shaft of the avigator's car so current may 
be brought into the car for the motors 
which operate the driftmeter, certain 
other instruments, fluorescent lamp, and a 
ventilating fan. 

The Windtroducer has three speeds, 
obtained through two synchronous motors 
used singly or in combination to power the 
drive caster, providing through planetary 
gearing a speed of about 4ii in. per hr. 
with one motor and 8S in. per hr. with the 
other motor. When used together, the 
motors produce a speed of about 14A 
in. per hr. 

The direction of Windtroducer travel is 
controlled by setting the drive wheel 
mounting disk by means of three direc- 
tion-setting rods, easily accessible to the 
instructor. The actual setting obtained is 
read by the instructor from a pointer on 
an azimuth scale. As with the triangular 
frame, a roller chain links the drive wheel 
of the Windtroducer with the shafts of 
its other two wheels. By means of a han- 
dle, the entire unit can be conveniently 
moved from place to place under the 

The simulated driftmeter is one of the 
principal devices used on the trainer. Both 
day and night flying can be represented 


in the driftmeter, which has variable light- 
ing adjustment. Land and water arc sim- 
ulated to permit the student to work over 

the drift angle by means of a scale with 
a setting knob — out of sight of the student 
— and check the student’s calculations 
against the setting. A drift-angle scale, 
mounted in view of the student, is cali- 
brated similarly to the one used by the 

The airspeed indicator and the altimeter 
are simulated by means of small electric 
motors which control their readings. Mo- 
tor speed is controlled by the instructor. 

The airspeed indicator visible to the 
student and its paired instrument visible 
to the instructor each have a pointer 
mounted on a shaft connected to a re- 
versible motor through a bevel gear ar- 
rangement and flexible coupling. A three- 
position toggle switch operated by the 
instructor permits a gradual increase or 
decrease in airspeed, while unchanging 
airspeed can be achieved by stopping the 
motor when the desired reading is 
reached. 

In similar fashion, the altimeter in- 
stallation consists of two paired instru-' 
ments controlled by a reversible motor, 
which permits climb or dive rates of 500 

A simulated air temperature indicator, 
visible to the student, is manually con- 
trolled by the instructor through a- dial 
knob. A shaft extending through the in- 
strument box provides a reading on the 
student's indicator that coincides with the 
setting made by the instructor. 

The compass is a magnetic type D-12, 
equipped with a lever and scale which 
permit setting of any desired variation so 
problems can be arranged which assume 
flights in localities other than those in 
which the trainer is located. 

The charting pencil assembly consists 
of a soft pencil in a holder which is sus- 
pended, through the car axle, to the 
Mercator chart or map disk mounted on 
the Windtroducer. 

The trainer, approximately 9 ft. wide 
by 7 ft. high, may be operated in a space 
as small as 14 by 17 ft. In operation, it is 
stationed as far as possible from large 
transformers or movable masses of metal 
which would affect the compass. 


Man-Sized Terminations 

( Continued from page 208) 

he scrapped— for, come termination, there 
will be more than enough for the engines 

The government is going to try to 
follow the law and get its property out 
of plants within 60 days following ter- 
mination but, privately, some AAF offi- 
cials appear a bit doubtful that this can 
be done in all cases because of difficul- 
ties in finding storage space. In the 
initial period, at least, industry will have 
to store the goods, and it can help with 
this knotty stickler ahead of time by 
looking up and arranging storage space. 

If possible inventories should be segre- 
gated in separate warehouses. And it may 
become necessary on termination to enter 
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L ESS THAN TWO YEARS AGO, fighter planes 
j powered with 2000 horsepower engines 
first winged their way to fame — and victorious 
combat. Literally, each was bom "with a silver 
spoon in its mouth,” which is to say its tough, 
durable engine was equipped with Mallory silver- 
bonded bearings. 

Through the Mallosil* Process of bonding rare 
metals to base metal backings — plus precision 



production and improved methods of inspection 
— Mallory provides a bearing that withstands 
constantly higher speeds, greater impacts, in- 
creased pressures. In the Mallosil Process exact 
control is inherent, which insures uniformity 
and dependability for master connecting rod 
bearings, rocker arm bushings, pinion races, 
counter weight bushings, spacers, oil seals and 
other aircraft engine parts. 

Although Mallory bearings are now devoted to 
war production, it is not too soon to consider 
them in connection with your future plans. 
Having helped to revolutionize engine perform- 
ance in the aircraft industry, they are readily 
adaptable to the automotive, marine, railway, 
machine tool, rolling mill and turbine fields. 

Talk it over with Mallory engineers. Do it now 
—while designs are still in the blue print stage. 

*«<«. U.S.Pal.Off. 

INDIANAPOLIS 6, INDIANA 


SERVES THE AVIATION, THE AVIATION - INSTRUMENT AND 
THE AVI ATION - COMMUNICATION FIELD WITH WELDING 
TIPS, THE MALLOSIL* PROCESS — BE ARINGS, SPECIAL ALLOYS, 
ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS,* CONDENSERS, ROTARY AND PUSH BUTTON 
SWITCHES, ELECTRONIC EQUIPMENT, COMMUNICATIONS HARDWARE, R E C T O S T A R T E R S * 


MallorY 


j 
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Solidly built, MURDOCK RADIO PHONES are Radio’s Keenest 
Ears. Precision Methods with close tolerances eliminate any 
chance of loose parts or weak connections — this is due to 
Murdock's molded construction. 

Your MURDOCK HEADSET is always comfortable and 
dependable, with adjustments that "stay put." 

Every part is scientifically right, to give you that confidence which 
only comes from precision manufacturing. Coming through 
battle after battle with flying colors, MURDOCK RADIO 
PHONES will march ahead when peace bells ring. It's your duty 
to learn more about this "Service-Wanted” Headset. Send for 
our Catalogue now to see these "solidly built” Radio Phones! 


SUB-CONTRACT WORK WELCOMED 

Our busy plant has facilities for making more Radio 
Phones and related parts — on a sub-contract basis. 
Can we help you? Write us! 


WM. I. MURDOCK CO. 

120 Carter St., Chelsea 50, Mass. 


into a storage agreement with the gov- 
ernment. In case a contractor finds it 
necessary to clear the plant, he must give 
the government 20 days notice, plus a 
schedule of materials removed. 

Failure to file claims, according to Col. 
E. S. Pillsbury, chief ‘of the termination 
section of the Materiel Command, is the 
greatest cause of delay in settlements. It 
is not a question of auditing to a final 
penny, he explains, but it must be an 
audit that accountants can understand. 
Col. Pillsbury has a list of five recom- 
mendations to speed up termination. 
These are as follows: 

First, set up a termination organiza- 
tion which includes some of the key per- 
sonnel. The AAF believes that “the best 
men are none too good.” The group 
should be headed by a director of termina- 
tions and include competent accountants 
of the executive type. 

Second, make sure termination per- 
sonnel know thoroughly all the rules and 
regulations. 

Third, divide the problem into two 
parts— cases currently pending and plans 
for the coming day of mass terminations. 
Fourth, in' the case of large companies, 
decentralize authority to the plants and 
divisions as the government is doing. 
It is unfair to the government if com- 
panies do not have people of like author- 
ity at the plants for government officials 
to deal with. Fifth, try to get along under 
the rules. In short, avoid searches for 
panacceas or rummaging to find “some 
different way to solve the problems.” 

The government has decentralized oper- 
ations so that its people working on 
the job will be closer to the contractors 
and the whole job can be completed in 
the procurement district. More than 
4,225 AAF officers have already been 
assigned to termination. Upon cutbacks 
or terminations, government officers plan 
an initial conference with the contractor. 
So far, these conferences have not been 
as satisfactory as they should be, AAF 
officials say, because the contractors' rep- 
resentatives have not had sufficient au- 
thority to make decisions and get things 
started. After claims are filed, the office 
review should not take more than three to 
five days and field audits not more than 
three to five weeks. 

In these termination problems, the in- 
dustry itself has offered some helpful 
aids to the harassed aircraft contractor. 
For example, C. H. Hummel, controller 
of Bendix Aviation Corp., warns that 
emphasis must be put on pre-planning 
and that the contractor should not lose 
valuable man-hours on insignificant items. 
Nor is the job done, he feels, merely 
on submission of claims. There should be 
a follow-up on government clearance 
and a priority schedule set up so that 
the contractor and the government offi- 
cers are working on the same claims at 
the same time. Termination units, he 
advises, should be over-staffed rather 
than under-staffed. 

In that connection, a survey made 
recently of concerns with terminated con- 
tracts revealed that termination staffs 
are undermanned, claims are frequently 
sent in with “pyramided costs,” and 
contractors are failing to take definite 
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action in selling to outside sources or re- 
turning to original suppliers all the raw 
stock or supplies shown in their inven- 
tories. It was found that, due to the 
pressure for quick production, many 
companies are underestimating the im- 
portance of the termination job and have 
created departments of only one or two 
men to handle the job. Having a staff 
insufficient to cope with the immensity of 
the job means delayed, and often im- 
proper, filing of claims. 

Most contractors, when preparing 
claims, feel they should be allowed to 
add a pcrccntage-for-handling to the cost 
of purchased materials. They overlook 
the fact that their accounting depart- 
ments usually have included such costs in 
their overhead rate. When costs arc 
pyramided in this way it is often neces- 
sary to re-process an entire claim. 

Certain it is that there has been con- 
siderable improvement in government 
procedures for handling terminations 
since the cancellation of the Brewster 
contracts last spring. .The government 
has definite power to negotiate absolute 
and final settlements. And. fortunately, the 
Comptroller General's office is authorized 
to step in only in case of fraud. But the 
AAF cannot negotiate unless the contrac- 


Flat-Top Mastery 

(Continued from page 122) 


trol structure above the flight deck a 
masterpiece of compactness. 

The piping and wiring problem is com- 
plicated by the need for distribution of 
high octane gasoline and the constant 
fire hazard which this involves. Not only 
is there danger of fire from enemy action, 
but operational accidents on the part of 
the carrier’s own planes or crew are a 
constant source of danger. The wiring 
is a special problem since carriers have 
large high speed elevators and compli- 
cated flight deck lighting and recognition 
arrangements in addition to all the usual 
wiring required by naval vessels. 

In solving some of the problems in- 
volved in building ships for a many-ocean 
Navy, the width of the Panama Canal 
must be considered. In placing the anti- 
aircraft guns, it is desirable to have them 
as far outboard and as high as possible 
to give them the widest possible firing 
arc and still keep them below the level 
of the flight deck and within a breadth 
over-all which will permit passage 
through the Canal’s locks if the carrier 

The underwater form of the carrier is 
not unlike that of any fast combatant 
ship. The great weight of the flight 
deck so high above the keel and the un- 
balanced superstructure or island on the 
starboard side, however, create new prob- 
lems of ballasting and stability. This 
same increase of topside weight requires 
every ingenuity to be brought into play 
in working out substitutions of lighter 
metals, plastics, etc., for the heavy ship- 
building materials usually employed in 
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CP HYDRAULIC POWER MACHINE 


D EVELOPING pressures up to lOO or more 
tons, CP Hydraulic Power Machine . . . 
comprising a self-contained generating plant 
and a CP Work Unit . . . speeds output and cuts 
costs in all types of high speed production 
riveting, piercing, pressing and pulling. 

The self-contained CP Power Unit . . . with 
an electric motor-driven duplex hydraulic 
pump . . . will handle two, three or four CP 
Work Units operated one at a time. Or, the 


CP Power Unit will handle any number of 



capacities can be equipped with a wide variety 
of yokes. CP Work Units are light and compact 
for pressures developed. Suspended by a CP 
Super Safety Balancer and a swivel hail, CP 
Work Units operate at any angle. W rite for com- 
plete data on CP Hydraulic Power Machine. 


********* | 
PNEUMATIC TOOLS 
IliCTItIC TOOLS 


Chicago Pneumatic 

TQOL & COMPANY 

General Offices: 8 East 44th Street, New York 17, N. Y. 
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PACKARD HIGH-ALTITUDE IGNITION CABLE 


To the man in the pockpit, the roar of his engines is the music of life. He 
knows that his fighting chance to get back safely depends on that sound. ‘ 
With so much at stake, the ignition cable that safeguards the vital “spark" 
of engine performance must not fail. It must be engineered to carry out its 
assignment in the thin, bitter-cold air eight miles above the earth . . . and 
in the dense, warm, tropical atmosphere at sea-level. 

Packard high-altitude cable was developed to meet these extreme condi- 
tions. Utilizing modern developments in dielectrics and synthetics, and 
unique inner-braid construction, it provides exceptional toughness, dielec- 
tric strength and efficiency for use in Army and Navy planes. Every oper- 
ation in its manufacture — from drawing the wire to applying the finished 
coating— is performed with exacting care in the Packard Electric factory at 
Warren, Ohio. 


The Roar of His Engines 


accommodate its construction. At the 
same yard, the new Yorktovm went down 
on a way vacated by the Indiana, a 35, 000- 
ton battleship of the South Dakota class. 

In 1940 the Navy awarded facility con- 
tracts for the construction of two build- 
ing dry docks to Newport News to he 
used for the construction or repair of 
the largest size naval vessels. Imme- 
diately' on the availability of these dry 
docks, two E«e.r-class carriers were laid 

Bethlehem-Fore River had only one 
large shipway in service — the one on 
which the Lexington was built — when 
the company got its original award for 
carrier construction. The first carrier 
was laid down on the Lexington shipways 
and others were briefly delayed until 

were sufficiently far advanced to be used. 
The remainder of the group were built 
on the original way as soon ns the first 
carrier was launched. 

Had there been no manpower shortage, 
no shortage of materials, components, 
propelling machinery, and other essen- 
tials. the availability of additional building 
ways might have stepped up the program. 
Actually the completions have been just 
about geared to the availability of steel, 
turbines, gears, and the many other items 
where production has had to be drasti- 
cally expanded. 

In general, a good Imiance has been 
maintained, and in only very few in- 
stances has there been a bottleneck which 
has seriously slowed down the completion 
date. Some problems were encountered 
in the procurement of critical raw ma- 
terials. necessitating changes in Navy 
specifications. 

Heavier metals were substituted for 
aluminum wherever possible in order to 
release the latter material for the airplane 
program, and the amount of copper and 
nickel alloy was reduced to the absolute 
minimum to meet the demands for their 
use in the manufacture of other muni- 
tions. Actually the carrier program en- 
countered fewer cases of delays resulting 
from material shortages than other pro- 
grams, owing to the high priority which 
the carrier program enjoyed. This re- 
sulted in more favorable delivery of tur- 
bines, valves, ball bearings, pumps, 
electrical equipment controls, radio, etc. 
Delays were encountered, however, in 
the production of certain engine parts. 

Impossible Was Achieved 

In spite of all the problems, shortages, 
and construction difficulties encountered, 
the aircraft carrier program has been 
accomplished in a period of time which 
many experts had viewed as an impossi- 
bility. Within a period of 2} yr. the Bu- 
reau has added to the four remaining 
prewar carriers a total of nearly 100 
carriers of all types. As stated in reports 
issued by the Secretary of the Navy 
and the Commandcr-iu-Chief, US. Fleet, 

No. completed 
To July 1, 

Description Designation 1<J44 

Ejsr.r-class CV9 10 

Converted cruisers . . . CVL 9 
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Converted C-3’s .... CVE 51* 

Converted tankers . . . CVE 4 

Kaiser-built CVE 50 

Includes 38 trunsferred to the United 

This growth has been only one part 
of the overall growth of the Navy during 
this period. From a total of 4,084 vessels 
of all types, totaling 2,693,943 tons when 
war was declared, the shipbuilders of the 
United States, working closely with the 
Bureau of Ships, have designed, con- 
structed and put into service new vessels 
in a never ending succession, until today 
we have “on hand" 5,948 naval vessels 
totaling 8,530,701 tons, a great many more 
units and more Hum three times the ton- 
nage on hand on Dec. 7, 1941. 

Varied Carrier Types 

The aircraft carriers of the United 
States fleet are classified into six basic 
groups, as follows: 

CVB (Aircraft Carriers, Large). The 
new 45,000-ton supercarrier will have a 
long flight deck which will enable it to 
serve as a floating base for the coming 
bigger and heavier planes. It has also 
been designed to have enough speed to 
insure its being able to fly its planes off 
and on under virtually any wind con- 
ditions. 

CV (Aircraft Carriers). The Esse. r- 
dass carriers arc approximately 800 ft. 
long, displace over 27,000 tons, carry more 
than 80 aircraft, and make over 30 knots. 
They are armed with 5-in. anti-aircraft 
guns and bristle with 40-mm. quads of 
Chicago Pianos. The propelling machinery 
in one of these vessels is powerful enough 
to provide all the power required by a 
small city. In addition to the ten Essex- 
class carriers reported completed and at 
sea, there are more units of this type 
still in the process of construction. 

CVL (Aircraft Carriers, Light). In- 
dependence-class carriers. These are con- 
verted from the 10,000-ton Cleveland- 
class cruisers. They have a flight deck 
over 600 ft long, carry a good comple- 
ment of planes and have high enough 
speed to enable them to fly their planes 
off when the smaller CVE's are forced to 
use the catapult, .'he rapid conversion 
into carriers of several of these ships, 
which were already under construction as 
cruisers, was one of the great production 
achievements in the early part of the war. 

CVE (Aircraft Carriers, Escort). 
The escort carriers are of three classes : 

1. CVE’s built from C-3 merchant 
hulls. These are about 500 ft. long, 
carry approximately 20 planes and make 
the speed needed for planes to fly off and 
on in normal wind conditions. More 
than 50 of these have been completed, 
including 38 transferred to the British. 

2. CVE’s converted from Cimarron- 
class oilers. These carriers are slightly 
longer and faster than the C-3 conversions 
and can carry extra fuel for their own 
use and that of the accompanying destroy- 
ers and destroyer escorts. Four have been 
completed and more are in production at 
the Todd-Pacific Tacoma Yard. 

3. CVE’s built by the Kaiser Van- 
couver Yard. These were ordered as air- 




PERM#fluX 

PERMOFLUX CORPORATION 

4916-22 W. Grand Ave., Chicago 39, III. 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 


Going Places with 
Permoflux Acoustical Devices 
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to control everything from sensitive, precise instru- 
ments and office equipment to heavy duty machinery. 
This film is packed with examples of tried and proven 
applications of Micro Switches. It will stimulate the 
thinking of your engineers by showing them how 


others have solved electrical control problems by the 
use of Micro Switches. 

"Uses Unlimited” is available to industrial groups, 
technical societies, training classes, scheTils and col- 
leges. Size: 16 mm. length: 40 minutes. 

347 Madison Ave., New York, N. Y.; 19 So. La Salle 
St., Chicago, 111.; 351 Turk St., San Francisco, Calif. 
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FORMED INSUROK 

HAS THE STRUCTURAL STRENGTH WE’LL NEED” 


The ability of Laminated are developing can be improved by 
INSUROK to meet structural the use of plastics with high struc- 
strength requirements has startled tural strength, let a Richardson 
many a skeptical engineer. And Plastician help you. Or, if resistance 
Formed Laminated INSUROK, re- to chemicals, dielectric qualities, or 
cently introduced for military use, moisture resistance is required, let 
acquires even greater strength char- him suggest the correct type and 
acteristics, solves many product and grade to meet your individual re- 
design problems for which ordi- quirements. His years of experience 
nary laminates prove inadequate, may save you time and money. Write 
If your product or the one you for complete information. 


"PrecUaut Pladticd- 


LlteliLLCiWZ 



^/Ae RICHARDSON COMPANY 0 
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TRA/N/NG F/LMS? 






1 r..t .... Stral, N.w York 17. 17. Y. 



. . . USEFUL AIDS FOR 
TEACHING OXY -ACETYLENE 
WELDING AND CUTTING 

witli ihe help oftheae new vi.uel training ai.le 


FREE BOOKLETS 



3 !'SS,r iK 
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TRACING CLOTH 




I t's moisture-proofing that makes PHOENIX Tracing Cloth 
resist damp hands and arms. It will even stand up to ten 
minutes immersion in water. That’s why it's proof against 
moisture ghosts — the ghosts that haunt prints made from 
tracing cloths that show perspiration stains. 

Besides, PHOENIX is smudge ghost-proof. You can use 
harder pencils and still get solid, opaque lines. They'll smudge 
ess. 

And erasure ghost-proof too. Erasing leaves less scars on 
PHOENIX. Redrawn pencil lines are smooth. Ink won't feather. 

For the full story and a sample, write on your letterhead to 
Keuffel & Esser Co., Hoboken, N. J. 

KEUFFEL 4 ESSER CO. 

Drafting, Reproduction, Surveying Equipment 
and Materials. Slide Rules. Measuring Tapes. 
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Call Danly: 
CHICAGO 


DANLY 

NAT/O/VAL 

ASSEMBLY 


To Precision Standards 


DETROIT 


Precision finish of every part in Danly standard die sets 
makes possible Danly National Assembly. The resultant per- 
fect fit saves you time and money through faster setups and 
longer, trouble-free operation. 

Absolute standardization is assured. 

Every Danly Die Set is individually assembled to your 
specification, through the Danly Plan of National Assembly 
to Precision Standards. 


CLEVELAND 
DAYTON 
ROCHESTER 
LONG ISLAND CITY 



DANLY MACHINE SPECIALTIES, INC. 

2100 South 52nd Avenue • Chicago 50, Illinois 

DANLY 

DIE SETS 


DIE MAKERS SUPPLIES • THelded Steel '?a6nieatto* 
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. ... TO KEEP YOU OUT OF TROUBLE 

Two way radio communications for planes and helicopters 
are certain to be an actual necessity in the coming air age. Some day soon you can get radio equipment built 
by Hallicrafters to help keep you out of trouble in the air. Hallicrafters radio telephones for use in your 
own plane will become a reality just as soon as the demands of war production are relaxed. To keep pace 
with fast breaking developments in aviation, Hallicrafters will be ready with the highest quality, most 
dependable equipment you can get. 

hallicrafters radio 


lie El 


i, U.S.A. 



THERE AR E OTHER AICIE S, TOO 


The opinion of men who are using the 
VINCO Model B-l (Angle Tangent to 
Radius) Dresser daily— that is an important 
angle — the shop superintendent who can 
see increased production and cleaner grind- 
ing— the foreman who can charge minutes 
instead of hours to wheel dressing when 
computing labor costs — the cutter grinder 
who can now dress a wheel to the job 
instead of re-chucking the job to fit the 
wheel — these are a few of the personal 
angles that are largely responsible for the 
rapid increase in the VINCO B-l Dresser 
acceptance. Write us direct or consult our 
District Sales Offices for any further infor- 
mation. 


VINCO CORPORATION, 8865 SCHAEFER HIGHWAY, DETROIT 27, MICH. 

SALES OFFICES- NEW YORK CLEVELAND CHICAGO 
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small compart unit tor 
machine tools, 
hydraulic presses, 
test equipment, 
industrial applications 


3 HP Nlotor 
8 cylinder Pump 
Unloading Valve 

Accumulator and Reservoir 


3000 p.S.i. 

Hydraulic 

Power Uni 


;kly and easily installed 
for smooth, reliable, 
continuous operation 

lin to 3000 p-s-i- 


Sfrect£icatia*t& and £*tyi*te&U«ty 'Data 


ORK AIR BRAKE COM) 

-dwdiau/wTDu'&di&H. 


420 Lexington Avenue, New York 17, N. Y. 





88,000 pounds per sq. in. tensile strength 
in extruded shapes, 75,000 pounds in 
alclad sheet — stronger than any alumi- 
num alloy in use today — nearly two 
times the yield strength of ordinary 
structural steel and one and one-third 
times the tensile strength. That’s 
Alcoa’s new high strength alloy, 75S. 

No untried youngster, this alloy. 
Alcoa’s research and development di- 
visions have spent years in testing the 
performance of experimental quanti- 
ties. In the fall of 1943, the first com- 
mercial run was put through Alcoa 
mills, and production has continued at 
an ever-increasing pace. Already, at 


least eight major aircraft companies 
are building new experimental planes 
in which 75S is the principal struc- 
tural material. 

75S is now a standard alloy for 
alclad sheet and extruded shapes. 
Plain sheet, plate, rolled rod and bar 
made from 75S continue on an experi- 
mental basis, but may be obtained for 
certain projects. 

With WPB approval, you can 
employ 75S in your products. Our 
representatives will gladly help you 
work it into your designs. Aluminum 
Company of America, 2182 Gulf 
Building, Pittsburgh 19, Pa. 


ALCOAf ALUMINUM 
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A HANDFUL OF 


FOR HUNDREDS OF JOBS 


For All Small-Wheel Work 


WO rk in practically every material. Have the $ # 

far" ' 



HOLO-KROME IN T/ L WRENCHING BOLTS 


metho^troll^ 

oW^R'cED ?.?oME 


Continuous FIBRES 


Save 

WEIGHT— SPACE— TIME 



QUICK 6 POSITIVE TIGHTENING 
DUE TO INTERNAL WRENCHING 


The results of the Holo-Krome patented method of manufacturing 
. . . Fibres originate in the shank of the bolt and continue uninter- 
rupted, unbroken and unsevered around the bottom of the bolt 
and terminate in the socket walls. The finished bolt has all the 
advantages of the original material plus the additional strength 
imparted by the Holo-Krome Completely Cold Forging process. 
. . . It’s the Holo-Krome patented method which produces this 
result! Specify "HOLO-KROME". 

GUARANTEED UNFAILING PERFORMANCE 



THE HOLO-KROME ^at.on 

MAIN OFFICE & PLANT 

HARTFORD 10, CONNECTICUT U. S. A. 
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(J#S SrAtMt ss Steel 


N o member of the U-S-S family 
of steels has been more highly 
favored than U-S-S STAINLESS. 
From its very beginning, highly spe- 
cialized staffs have constantly per- 
fected its characteristics, improved 
its performance and widened the 
scope of its applications. 

Definitely a specialty product, 
U-S-S Stainless is made in plants 
particularly adapted for its manufac- 
ture, and is handled throughout by 
specially trained personnel. The 
equipment and facilities devoted to 
its exclusive manufacture are the last 
word in completeness and modem 

However, this is not the complete 
story. For U • S • S Stainless is not con- 
fined to nor limited by the facilities or 
research staff of a single plant, divi- 
sion or company. It has at its beck 
and call the enormous plant facilities, 
the wide selections of rolls and the 
huge research organization of the en- 
tire United States Steel Corporation. 

Because of this, U-S-S Steel pro- 
duces the widest range of stainless 
shapes and sizes in the world — bars, 
sheets, plates, strip, pipe, tubing, wire 
and special sections — in all standard 
grades and specifications. 

In addition, the services of the in- 
dustry’s largest staff of steel tech- 
nicians are available to help you solve 
any problems involving the use of 
U-S-S Stainless Steel. 



U-S-S STAINLESS STEEL 

SHEETS - STRIP - PLATES • BARS - BILLETS ■ PIPE - TUBES ■ WIRE • SPECIAL SECTIONS 
AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 



UNITED STATES STEEL 
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Let’s talk facts. The AR-10-A Receiver shown above is one 
of the many pieces of precision equipment made by us for 
the Armed Forces. It has many exclusive features which were 
developed entirely in our own laboratories . . . The same 
exclusive features, the same rugged construction, the same 
unfailing performance found in the AR-10-A have been in- 
corporated in’ post-war designs for commercial and civilian 
products. If you are interested in high-grade equipment cov- 
ered by factory service, we’d like to talk facts with you now. 


HARVEY-WELLS COMMUNtCAT 
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Scooters, "manned"’ by 
snuff out blazes with 
These midget fire 
by women. And th< 
of Kidde extinguishei 
Kidde extinguishers 
equipment. They’re ca: 
trailers, jeeps, motorc; 
guishers stand ready t< 


engines arc highly maneuve 


fires at air fields and quickly 
gas from. Kidde extinguishers, 
maneuverable, easily operated 
fire-killing effect 


ted by air fields on a wide variety of mobile 
on full-size emergency trucks, two-wheeled 
Kidde hand and wheeled portable extin- 

rotection for an airport — or for aircraft — 
iviation fire fighting will be valuable to you. 
rvice . . . just drop us a line! 



WALTER KIDDE & COMPANY, INC., 140 CEDAR STREET, NEW YORK 6, N. Y. 
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Yes, war has its good points too. War stimulates progress. Industry 
is called upon to deliver as never before — to produce greater 
quantities of liner equipment. Higher standards of quality insure 
our equipment of longer life, dependability and ease of operation. 

Surface finish is vital to fine quality. The mated surfaces of 
precision-built parts designed to move at high speeds are but one 
example of the need for microinch (.000001") smoothness. Such 
finishes are accurately measured and recorded for laboratory 
study or production-line inspection by the Brush Surface Analyzer. 
Write today for a fully illustrated bulletin on 
what the Brush Surface Analyzer can do for you. 


THE BRUSH DEVELOPMENT COMPANY 

3443 PERKINS AVENUE • CLEVELAND 14, OHIO 
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This is the fifteenth of a series of statements by aviation's leaders on THE SHAPE OF FLYING TO COME. 



"Air Transport will map new frontiers for Business" 

says T. CLAUDE RYAN, President of The Ryan Aeronautical Company. 


“T BELIEVE that a first-rate, world-wide air trans- 
X port system is vital to American prosperity 
after the war. 

“If American businessmen can make many of 
their deliveries by air, especially to remote regions 
— and get there faster than foreign competition — 
then we shall sell millions of new customers. 

“For instance, rival manufacturers in Moscow 
and Chicago may learn of lucrative business to be 
picked up in China', the Russian is going to have a 
big advantage if he can hop a plane that gives him 
a 24-hour head start on his competitor. 


“ Today, thanks to the exigencies of war, we have 
the finest air transport system. After the war, we’ll 
have to guard that supremacy, or others will skim 
the cream of world trade. So let us maintain a web 
of powerful, high-speed American airlines that will 
radiate from American factories and deliver 
American products almost overnight to countries 
thousands of miles away. 

“Thus we shall keep industry humming, more 
and more jobs will open up, and America will 
prosper.” 


Y es, Mr. K yan, America can do it. But American passen- 
ger and cargo planes will dominate world skyways only 
when the projects of the aviation industry have been sold 
as down-to-earth practicalities— sold to that “test pilot” 
market of U. S. men who are ready to buy progress when- 
ever they see it either in business or in private living. 


TTtis U the market aviation thinks oj when it thinks of the 
more than a million TlME-reading families— who are Amer- 

in American business make them the natural national van- 
guard for any programs aviation may set up— who vole TIME 
their favorite magazine 7 to 1 over the runner-up. 
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Worthy to be part of the fighting equipment on America’s 
great Superfortress! That is the latest recognition accorded 
Barco Flexible Joints (winterized for all service conditions), 
after two years of exhaustive flying tests. Flexibility required 
on the brake and retracting mechanism hydraulic lines of 
the oleo leg on the landing gear is taken care of by Barcos. 
They are supplied on the oxygen re-breather system in the 
turrets. Barco Flexible Joints are used in various models of 
fighting and commercial ships. ..and for thirty years past 
have served in a wide range of American industries. Barco 
Manufacturing Company, Not Inc., Aircraft Products Di- 
vision, 1824 Winnemac Avenue, Chicago 40, Illinois. 


BARCO FLIES WITH THE 


BARCO 

’* Free Enterprise System Is the Salvation of American Bust 


FLEXIBLE JOINTS 




"MOVE IN EVERY ■■ DIRECTION" 
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HALF THE 


3 piece of Formica twice the volume of a 




e of light metal, such a 
e of the lightest of the 


aluminum to hold the balance level — for Form 
mechanically strong materials. 

That is the fundamental reason why Formica is so often considered first as a mate- 
rial for airplane parts. In addition it is strong, non-corrodible and chemically 
inert, and for electrical and communications uses it has high insulating value, low 
losses at high frequencies — and those electrical properties are not undermined by 
moisture absorption even under very humid conditions. 

These are the values of the material that have kept Formica 75 per cent on aviation 
production during the war. 

Along with the handsome permanent finish that is possible on Formica Realwood, 
Formica patterns and Formica colors, these same values should gain the material 
a place for paneling passenger cabins, and as the cigarette-proof tops of tables 
used in passenger planes. 

When you get to post-war designs let us tell you about these possibilities. 

“The Formica Story" is a moving picture in color showing the qualities of Formica, 
how it is made, how it is used. It is available for meetings. 


ORMICa 


THE FORMICA INSULATION COMPANY, 4628 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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COLLINS AUTOTUNE* 

The Key to Precision Control 


The Autotune was conceived and engineered by 
Collins many years ago. It was the result of a 
growing dissatisfaction with slow, haphazard 
methods of tuning radio equipment and a per- 
sistent effort to improve them. 

What is it? How does it work? 

The Collins Autotune head shown above is a 
mechanical device for turning a control shaft 
and stopping it precisely at any one of several 
pre-determined positions. 

The Collins Autotune system consists of a 
number of Autotune heads, all driven by a sin- 
gle electric motor, each quickly and simultane- 
ously repositioning a separate and non-interre- 
lated tuning shaft to new settings chosen in 


advance by the operator. At the touch of a but- 
ton or flip of a dial, the Collins transmitter or 
receiver is thus completely and exactly tuned to 
the wanted channel in a matter of seconds. 

Collins communications equipment, Autotune 
controlled, was adopted by American Airlines, 
Braniff Airways, Tropical Radio Telegraph Co. 
and others long before the war. Reliability has 
been demonstrated through the years under all 
service conditions. 

The Collins transmitter design and the Auto- 
tune have proved so advantageous to the Armed 
Services that military authorities have requested 
other large companies, in addition to Collins, to 
build them. The Collins Radio Company, Cedar 
Rapids, Iowa. 
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Tole* 


Destination 


BUFFALO PATTERN WORKS 

830 Hertel Ave. Buffalo 16, N. Y. 


Precision Patterns — patterns accurate to one thousandth of an inch. 
It is skill of this calibre that gives America's air might its "victory punch." 


Buffalo Pattern Works with its fifty years of experience in pattern making is 
now serving leading warplane makers by translating blue prints into precision 
patterns that enable speedy production of the most intricate castings — cast- 
ings that meet severest specifications for close tolerances and metallurgical 
soundness. * 


Consult Buffalo on your most difficult pattern problems, present or postwar. 
Write or wire Dept. B. 


I Buffalo 
/PRECISION PATTERNSl 
/ BACK THE 
IfUGHT TO VICTORYi 


3*7 
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The Only BLIND RIVETS 

Offering ?4Ct These Advantages 



■^9Bi 



lhe pin and sleeve accomplished 
during the driving operation, 
become the equivalent of a one- 
piece solid rivet with considerably 
greater ultimate shear strength 
than conventional A17ST (Type 
AD) or 17ST (Type D) "icebox" solid 
rivets. A "pull type" compressed a: 
pull grooves, permits exceptionally 
Identified by number 


gun, the jaws of which automatically engage lhe ri 
simple and rapid application, 
the illustrations above are these features: 


1 The one driving operation not only fills the hole 
“ and forms the blind rivet head but also automati- 
cally extrudes the locking collar to form a conical 
keystone lock. This resulting positive mechanical lock 
between the pin and the sleeve precludes the possi- 
bility of the pin working out under any conditions of 
fatigue loading or vibration. With no lock other than 
friction, a two-piece blind rivet will, in thin sheets, 
become critical in tension and fail at loads very sub- 
stantially lower than the allowable bearing loads of 
the sheets even though such bearing loads are less 
than lhe allowable rivet shear load. 

The first part of the pin movement, prior to blind 
head formation, expands the sleeve to com- 
pletely fill the hole. This insures joint rigidity, fatigue 
life, and resistance to vibration and reversal of stress 
loading. 

HucJc Blind Rivets are now available in 1/8". S/32" and 
3/16" diameters with AN4S6 Brazier. 78* Modified Coun- 


3 As a result of special work hardening of lhe 
sleeve end, the sleeve upsets by forming a bulb 
rather than a tulip head. As the lower part of this bulb 
forms in the hole, completion of the bulb pulls lhe 
sheets together with great force, flattening the bulb 
against the sheet and thus providing surface contact 
between the blind head and the sheet. 

4 The last part of the driving operation automati- 
cally severs the pin substantially flush with the 
rivet head contour. This eliminates the necessity of 
further trimming except where the ultimate in aero- 
dynamics is required. This feature is also extremely 
important in simplifying inspection of driven rivets. 
COMPLETE AND THOROUGH INSPECTION CAN BE 
MADE SIMPLY BY VISUAL EXAMINATION OF THE 
ACCESSIBLE HEAD OF A HUCK BLIND RIVET. An 
unsatisfactory blind head resulting from the use of 
an improper grip length or for any other reason would 
be instantly delected by the resulting improper rela- 
tionship of the pin break to lhe sleeve contour. 

Also PRODUCED BY HUCK -Skirled Solid Countersunk 
Rivets lor Coin Press Dimpling and Parts Dimpled Simul- 
taneously . . . All Types ol Solid Conventional Aircraft 




Mm W MANUFACTURING COMPANY 

2474 BELLEVUE AVENUE • DETROIT 7, MICHIGAN 
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POINTERS ON PLANES 


No. 6 of a Series 



Formula for "Forwarder" 


The famous Fairchild "Forwarder”, designed 
in 1932, has been constantly revised and 
improved . . . and is now called the UC-61K. 

Ranked before the war among the most popular four 
place planes — and renowned now, as always, for its sta- 
bility, it is performing a vital function in many theatres 
of war. 

The engine section has been completely changed, with 
the 200 hp. Ranger inverted inline replacing the 165 hp. 
radial. The new "K” model has a longer, more stream- 
lined nose, which makes it look larger and, in combination 
with a high wing design, affords better visibility both in 
the air and on the ground. 

The use of wide landing gear, placed well forward, and 


the aid of wing flaps, makes possible short landings and 
take olfs in small, rough fields. 

These and many other improvements, such as ball bear- 
ings in all control joints which reduce wear, increase 
maneuverability, and add to the life of the plane, con- 
tribute to the growing popularity of the UC-61K. 

It may be used, for example, in advance reconnaissance 
of enemy gun positions during invasions. And as a utility 
cargo carrier where medical supplies, ammunition, or parts 
must be rushed to the front lines. It speeds pilots and high- 
ranking officials to points where they are most needed. 

In the "Forwarder” our armed forces have a plane 
which, since it first came from the drawing boards, has 
always been ahead of the times, the embodiment of the 
Fairchild "touch of tomorrow in the planes of today.” 


Fairchild Hirers ft 


Division of Fairchild Engine & Airplane Corporation, 
Hagerstown, Maryland. ...Burlington, North Carolina 
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Got any Secret 
Postwar Weapons? 

THINKING ABOUT POSTWAR COMPETITION? General 
Electrir Lamp Engineers may be able to help you meet it . . . 
by showing you (1) how better lighting can improve your 
plant efficiency and (2) how the use of a G-E Lamp on your 
product can add to its sales appeal. 




4 MAKE IT FASTER. Increased 
f 0 efficiency and lower costs will 
be the goal of postwar industry. 
That's why more and more plants are 
looking to G-E fluorescent lighting 
for faster production and lower unit 
production costs. Eyes can see faster, 
hands can work faster when lighting 
is improved. Quality of the work goes 
up, spoilage goes down. Find out what 
modern lighting can do for you. 


2 MAKE IT SELL FASTER. Why not give your product 
I a special, perhaps exclusive, sales advantage by build- 
ing into it the right General Electric lamp? It may 
be a lamp for a sewing machine, a vacuum cleaner or an 
airplane. Or a lamp built into a calculating machine. Or a 
tiny indicator lamp in 

an electric iron, radio, O eL ^% N G£R " 

range, electronic con- 


trol, cordset, or in a 
thousand andoneoth- 
±er products. G-ELamp 
^Engineers will be glad 


ST# 


IF YOU THINK G-E Lamp Engineers may be able to 
help you, get in touch with your nearest G-E Lamp 
Office or write Div. AV-J, Nela Park, Cleveland, O. 
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A NEW, POSITIVE FLOW ALARM 


— actuated by 
flow rate changes 


ROTA-SIGHT 
FLOW ALARM 


When the flow rate becomes dangerously higli or low the 
Rota-Sight Alarm will flash a red light, start or halt electrical 
equipment, kick solenoid valves to a new position, or set off 
a raucous warning horn. Furthermore it definitely indicates 
the actual flow rate at all times. 

The Rota-Sight Alarm operates through a float which moves 
up and down in a precision-bore transparent metering tube, 
into which triangular flutes have been fashioned. As the float 
rises, the flow passage through these flutes increases, causing 
the float to assume a position in the tube in direct proportion 
to the amount of liquid or gas passing through the meter. 
Thus tlie float responds to flow rate changes only. A magnetic 
extension attached to the float trips an external switch to 
operate the alarm circuit through a suitable relay. The switch 


operates accurately and positively at tile flow rate for which 
it is set, and is readily adjustable over the entire flow range 
of the Rota-Sight. 

This remarkable flow rate alarm is compact, inexpensive 
and easy to install. It is available in sizes from J4" and up, in 
any metal that can be cast. It may be obtained with single 
alarm, or with double alarm for high and low flow protection. 
For inflammable or explosive fluids, the alarm fixture may be 
made explosion-proof. Furthermore, without the alarm attach- 
ment, the Rota-Sight is a small, low-priced flow rate meter 
that will indicate the true flow rate continuously. Bulletin 
92-B, containing a detailed description, will be sent gladly 
at your request upon your Company letterhead. Write to 
Fischer & Porter Co., 310 County Line Road, Hatboro, Pa. 


FISCHER & PORTER COMPANY 
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AMERICAN Girl Welders 



AS PRINCIPAL SUPPLIER of INTAKE PIPES for Pratt & Whitney, we have 
seen production grow from a few hundred parts a month to several 
thousand a week. And, we have good reason to be particu- 
larly proud of our welding jobs. Since 1910 American has played 
an important role in the design and fabrication of thin wall tubular 
parts for the automotive and aviation industries. Today American 
is also busy producing for Pratt & Whitney licensees, making this 
particular pipe en masse for both the Ford Motor Company and 
the Aircraft Engine Division of the Nash-Kelvinator Corporation. 



EBHM 


AMERICAN TUBE BENDING CO., INC. Lawrence Street, New Haven 1.1, Conn. 
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SELLING BRAKE LINING 
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A GREAT DISCOVERY 

Developed when the Army Air Force called for a superior brake lining to 
stop its heaviest bombers, Raybestos "1492" Brake Block ntet this severe test 
and more than 15 tons a day are now being produced. - 

"I492"’s unique patented process results in a product of unusuahstructure 
with a very high density, exceptional wear, temperature- resistance,, and 
stability. 

The war- proven performance of this great friction discovery makes "1492” 
outstanding for post-war aviation and other heavy duty use. 

We offer samples of "1492” specially engineered to your post-war friction 
requirements. And an enlarged staff of technologists is at your service for 
consultations. 


JTIAl CIVILIAN E Q U 
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New forging techniques — especially in 
the field of heavy drop forgings — afford 
greater latitude in design. 

Our engineers are available now for 
consultation on your postwar products. 


DROP FORGINGS 
UP TO 

1,800 lbs. 



TO MARK PROGRESS 


LADISH DROP FORGE CO. 

CUDAHY • WISCONSIN 

MILWAUKEE SUBURB 


New Flight Instrument 
guards against fuel waste! 



M.l.T.-SPERRY DETONATION INDICATOR INSURES FUEL ECONOMY . . . LONGER ENGINE LIFE . . . GREATER SAFETY 




4 REMARKABLE savings in fuel ! 

Preliminary tests show savings of 
10% or more over typical airline prac- 
tice. Payload can be added. Safety is 
increased . . . engine life prolonged . . . 
periods between overhaul lengthened. 



g A SPERRY Automatic Mix- 
ture Control may be used in 
conjunction with the Detona- 
tion Indicator. When detona- 

malically and instantly elimi- 
nates this condition and hunts 
as lean a mixture as possible 
without sacrifice of power. 

The Detonation Indicator is 
designed for use on all types of 
engines and aircraft. Where 
economy of operation is impor- 
tant ... as it will be in postwar 
commercial aviation . . . this 
new flight instrument will 
stand continuous guard against 


Sperry Gyroscope Company 

Great Neck, New York Division of the Sperry Corporation 

GYROSCOPICS • ELECTRONICS • AUTOMATIC COMPUTATION • SERVO-MECHANISMS 
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KLIXON 

Aircraft 

Circuit 

Breakers 


m 

rtf 

in Jap-Busting 
Grumman Hellcats, 


Designed and built 
. — ,o out fly, outclimb 
and outshoot the best that the Nips have. Grumman 
Hellcats roar into battle at better than 400 miles per. 

Among the many little things that help make these 
Hellcats the terrors of the skies are Klixon Aircraft cir- 
cuit breakers that protect electrical circuits from serious 
damage caused by shorts and overloads. 

Like the plane, there's nothing delicate about Klixon 
Aircraft breakers. Their simple Spencer snap-acting 
thermal discs automatically compensate for changes in 
ambient temperature and are plenty responsive to ex- 
cessive amperes, yet harmless transients don’t cause 


nuisance trip-outs. Klixon breakers are amply rugged 
to withstand shock, vibration, motion, altitude regard- 
less of the position of mounting. 

Klixon circuit breakers are also protecting circuits 
in the famous Grumman Wildcat and Avenger. 

Bulletins containing sizes, dimensions, ratings and 
performance characteristics are available on request. 
Write for copies. 


Spencer Thermostat Company, Attleboro, Massachusetts, U. S. A. 
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Many Finishing and Processing Systems — 
engineered by Mahon for special war pro- 
duction purposes— now are being revised 
for peacetime operation — often with only 
slight change and at surprisingly little ex- 
pense. 

The Mahon engineering staff is cooperating 
with numerous manufacturers on transition 
problems. In preparing plans for adapting 
present equipment to the demands of rapidly 
approaching civilian production they are ac- 


complishing some highly satisfactory results. 
Have a Mahon representative go over your 
equipment with you. You will find the ad- 
vice and suggestions he is prepared to 
offer both practical and sound. Your 
switchover will be made speedily and 
smoothly— and at a minimum cost. You 
will have a production line that incorpo- 
rates the most recent advances in efficient 
and economical Finishing equipment— in- 
suring a faster, finer output. 


THE R.C. MAUnil COMPANY 

DETROIT // I yM I 

Manufacturer! of Metal Cleaning Machine, . Ru,f Proofing Machine, • Hydro-Filter Spray Booth, - Oven, of All Type, • Filtered Alt Sop. 
ply Unit, . Hydro-Foam Du,t Collector*— and Many Other Unit, of Special Production Equipment— including Complete Finishing Syitem, 
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PACIFIC DIVISION, BENDIX AVIATION CORPORATION 


ANNOONC 



NEW 


W®- 



Pacific Division is proud to announce the 
development of an entirely new line of electric 
positioning actuators — THE GENEVA- LOC. 


They offer extremely accurate control {within 1°) 
of any series of operations up to eight positions with 
each position positively locked against movement. 


As the name implies, these new Actuators by 
Pacific Division exclusively incorporate a Gen- 
eva movement operated by a high speed motor. 
Positioning by switches has been completely 
eliminated. Five outstanding advantages result: 


1. Positive control of output shaft movement 
which automatically locks at all stops and which 
is independent of motor overtravel and tem- 
perature variations. 


2. No clutches, torque limiters, brakes or 
adjustable limit switches — eliminating major 
causes of trouble. 


3. Motor comes up to speed under no load, 
then engages cam with varying ratio which 
develops maximum torque at breakaway posi- 
tions. Thus cutout switches always operate when 
motor is under no load permitting maximum 
switch life. 



4 . Design permits two to eight positions. 

5 . Entire unit can be disassembled and reassem- 
bled, or interchanged quickly in the field. There 
are no limit switches, brakes, etc., to be adjusted. 

Geneva-loc Actuators are ideal for remote 
operation of hydraulic valves, two-speed super- 
charger controls, fuel selector valves (detents 
not necessary), spark retard, prop feathering, 
air duct valves or any similar installation where 
accurate positioning is desired. Write or wire 
today for the complete story on these simplified, 
positive actuators. Pacific Division, Bendix 
Aviation Corporation, 11600 Sherman Way, 
North Hollywood, California. Sales Engineer- 
ing offices in New York City and St. Louis. 



NORTH HOLLYWOOD, CALIFORNIA 
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TYPICAL GENEVA-LOC TORQUE AND SPEED CHARACTERISTICS 


No clutches. 


No limit switch adjust- 
ment. 


Motor starts at no load. 
Positive positioning of 
valve shaft independ- 
ent of motor overtravel. 
No capacitor or brake 
required. 
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* NUMBER 10 IN 


SERIES. TRACING FIFTEEN YEARS OF KELLETT AIRCRAFT HISTORY 



New Kellett Reproduction Method 
Speeds Engineering — Cuts Costs 


T he thousands of drawings, layouts, templates, 
router block and jig patterns required for pro- 
duction of a single type of plane emphasize the 
importance of the time and cost-saving benefits 
of the new Kellett Loft Reproduction System. 
The method, which meets the wide range of require- 
ments for photo-reproduction, requires only one 
hand-made layout, which is the original drafting 
board item. This is made on a matte finish vinylite 
—a readily-available, transparent, plastic sheet, 
which is impervious to moisture and possesses a 
very low co-efficient of thermal expansion. 


Once checked, the vinylite drawing is used to make 
photographic copies on sensitized tracing cloth for 
blueprints, and on steel and other sensitized ma- 
terials for templates, router blocks and jigs. Right 
or laterally-reversed images can be obtained with 
maximum accuracy. 

The Kellett Loft Reproduction facilities are avail- 
able to other manufacturers. For full details write 
Loft Reproduction Dept. E, Kellett Aircraft Cor- 
poration, State Road and Landsdowne Avenue, 
Upper Darby (Philadelphia), Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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THE DIFFERENCE! 


HIGH TEMPERATU 




cent without reduction in output. This and other long desired improvements 
are accomplished by utilizing the recently developed Dow Corning Silicone 
Varnishes. These totally new products make possible high temperature insu- 
lation of such remarkable thermal endurance that, in addition to weight 
reduction, the following advantages are attained: 

Increased operating temperatures 
Increased life under severe service conditions 
Increased output 

Motors of present design for use under severe service conditions of tempera- 
ture and humidity may also take advantage of Dow Coming High Tempera- 
ture Varnish. Dow Corning Silicone Varnished Fibcrglas magnet wire, 
Fiberglas tapes and sleevings, and Fibcrglas cloth, alone or laminated with 
i, are available for use in this type of construction. We invite consultation. 


Dow Corning Silicone 
Products Include: 
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High precision and close tolerances 
have always been the watchwords of 
the aviation industry. But with the war 
came demands for higher speeds and 
better performance. This meant that 
even closer tolerances had to be es- 
tablished and maintained through the 
greatest production schedules in his- 
tory. We are proud that providing 
lathes to meet the exacting require- 
ments of warplane production is one 
of our important assignments. Through- 
out the aviation industry South Bend 
Lathes are setting enviable perform- 
ance records for precision machining. 

In all metal working industries, 
:South Bend Lathes are giving the same 
dependable service that they are giv- 
ing in the aviation industry. Versatile 
.and efficient, they are also used for 
•emergency service work by the Armed 
Services. They travel with the Army 


in compact mobile machine shops. 
Many fighting ships of the Navy have 
one or more South Bend Lathes on 
board for making emergency repairs 
at sea. They are used by the Air Forces 
in repair bases here and overseas — 
sometimes even flown by plane for 
emergency service in remote locations. 

Now, as before Pearl Harbor, our 
entire factory is devoted to the produc- 
tion of South Bend Lathes. No other 
roduct is made by us. There has 
een no lowering of standards because 
of wartime restrictions and shortages. 
The use of substitute materials is neg- 
ligible, limited to a few non-essential 
parts such as name plates, paint, etc. 
Improvements have been accelerated. 
Today, South Bend Lathes are better 
in every way. 

South Bend Engine Lathes and Tool- 
room Lathes are made in five sizes: 9", 


10", 13", 1411", and 16" swing. Preci- 
sion Turret Lathes are available in two 
sizes: Series 900 having 9" swing with 
V" collet capacity, and Series 1000 
having 10" swing with 1" collet capac- 
ity. Write for Catalog No. 100-C. 



SOUTH BEND LATHE 

LATHE BUILDERS FOR 37 YEARS • SOUTH BEND 


WORKS 

22, INDIANA 
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ISO-REV precision constant-speed governing 
at any RPM selected during flight, irrespec- 
tive of power input or air speed, affords 
take-off at 100% of available horsepower 
plus optimum aerodynamic propeller effi- 
ciency and engine economy under all con- 
ditions of flight. 


Today our entire energies and resources are 
devoted to the nation's war effort. 

We feel fortunate that our contribution to- 
ward victory may also place added enjoy- 
ment and utility within reach of the plane 
owner of tomorrow. 



A in bn A f i muiAinu uivmui 

ZIMMER - THOMSON CORPORATION 


29-05 Review Avenue „ Long Island City 1, New York 
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Speed exceeding 400 miles an hour— altitudes of more than 40,000 feet! 
That's a lot of strain on a bombing plane's vitals — one small defect might 
mean disaster. 


To insure against such failures — to make certain each vital part that goes 
into the world's fastest aircraft is equal to withstanding the terrific shock 
and stress to which it will be subjected — U. S. plane manufacturers depend 
on x-ray inspection. They know that essential castings and weldments 
"OK'd by X-Ray" will stand the gaff — will provide our pilots with the best 
planes that can be built. They know that only by this reliable, non-destruc- 
tive inspection method can sub-surface defects be detected— those hard- 
to-find flaws that might well spell misfortune. 


G-E X-Ray offers a complete line of industrial x-ray units — varied types to 
meet every aircraft inspection need. For full information as to the unit best 
adapted to your needs, write or wire, today, to Department N810. 


GENERAL ELECTRIC 
X-RAY CORPORATION 
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It’s the new bond that gives 
the ultra smooth finishes you 
get with Chicago Grinding 
Wheels — 

Precision finishes un- 
dreamed of before — 

Finishes so accurate that 
you can measure them 
in micro inches with a 
Surface Analyzer. 


Write for Catalog listing all Chicago products and 
showing comparative photographs of finishes with 
different kinds of Wheels. 
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"We saved enough weight by using Cannon Plugs to add a little more armament” 



CANNON ELECTRIC 


t Co., Los Angeles 31, Colif. 


CANNON PLUGS ARE DEFINITELY 
ON THE LIGHT SIDE . . . 

Sure Cannon Plugs do weigh a little something — 
but the least possible. They’re engineered that way. 

First off they’re designed for aircraft use— not 
just adapted to it. They’re strong where strength 
is needed. Excess weight is saved by cutting out fac- 
tors that don’t contribute to structural soundness. 

Then, too, Cannon Plugs are precision built 
which means more than just the close fit of all 
parts. With Cannon, precision also means burring 
and cleaning, trimming down and finishing off all 
excess material. 


Shells are die-cast of alloys that are tough but 
light. Pins and sockets machined to closest toler- 
ances to save weight. Inserts, rings, springs, clips 
and clamps — each part designed to do its job 
exactly without waste. 

The weight saved with one Cannon Plug makes 
little difference. But with Cannon Plugs on all the 
circuits a .great deal is saved— actually several 
pounds per plane. 
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THE OID WAY W/TH 


(AND OPERATIONS 


DERATIONS 


rfnd a SPEED NUT is a self-locking nut, too, that weighs less, 
stops vibration loosening and cuts assembly costs 40-50% . . . 


The SPEED NUT method requires only 3 
hand operations as shown in photos 
above. And only 2 parts are needed in- 
stead of 3. Why go through 5 hand 
operations when only 3 are necessary? 
Why handle 3 parts when only 2 are 
required? For an eye opener on the 
economies of the SPEED NUT system just 
multiply this 40% motion-saving by the 
millions of fasteners you use per month. 
Then add to that the saving by elimi- 
nating 1/3 of the parts. Your figures 
will amaze you. The winning products 
in postwar competition will be those 


that are assembled faster and protected 
against loosening from vibration. Bil- 
lions of SPEED NUTS were used before 
the war and on war products, too. More 
billions will be used on postwar prod- 
ucts. Over 2,000 shapes and sizes. Engi- 
neers who move up faster are those 
who know how to make assembly lines 
move faster. Write for literature. 

TINNERMAN PRODUCTS, INC. 


2070 FULTON ROAD, CLEVELAND 13, OHIO 





Herbrand 


PRECISION FORGINGS 

symbolize over 62 years of research, 
development and production of superior quality drop forgings 



|lfe) THE HERBRAND CORPORATION 

11 / FREMONT, OHIO 


S(0 


AVIATION, October, 1944 


Will Your New Product Offer 
Improvements Like These ? . 



GENERAL SILENTBLOC 

Rubber Mountings and Bearings 

Absorb Vibration ... Allow Torque Action 
...Correct for Misalignment 


SILENTBLOC MOUNTING to 
control vibration from motor, 
cushion shock loads, isolate vi- 

controls from foreign vibration. 
Engineered design determines rate 
of deflection in any plane. 


SILENTBLOC TORQUE BEAR- 


noise, cannot slip. Degree of torque 
is engineered into the bearing by 
experienced General designers. 


Y our customers expect improvements 
in your new products — and General 
Silentbloc can help you deliver them. 
These shear-type mountings, bearings and 
couplings are engineered to : 

1. Control vibration and cushion shock- 

2. Give trouble-free torque action. 

3. Correct for misalignment in hinges, 
bearings and shaft mountings. 
Silentbloc are simple in construction, easy 
to install and practically indestructible. 


Before Avvrmdl, Alter Auembl, 

They consist of an outer metal tube into 
which a rubber ring is inserted under 
pressure, with a sleeve or shaft “shot" 
through the ring. This patented process 
elongates and confines the rubber, the 


extreme tension giving a cohesion of 
rubber-lo-metal which cannot rupture. 
The stretched rubber stays alive and re- 

Silentbloc mountings and bearings can 
be engineered by General to solve your 
exact problem. They are made any size, to 
carry loads of ounces to tons. Any metal — 
steel, bronze, aluminum, magnesium — 
can be used. By variation of size and de- 
sign, elongation and distortion of rubber 
and kihd of rubber, Silentbloc can be 
made to give predictable performance un- 
der axial, radial, conical or torque loads. 
Silentbloc efficiency has been proved in 
automotive products, aircraft, industrial 
machinery, home equipment, electrical 
. products, marine equipment, and war 
mechanisms. To learn how it can improve 
your product, write now for factual book- 
let. The General Tire & Rubber Company, 
Dept. 83, Wabash, Indiana. 


SILENTBLOC BEARING provides 
a cushion for needle or ball bearings, 
shaft supports in series, and hinges, 
which corrects for misalignment. Saves 
time and money in production, gives 
longer life and lower upkeep. 


THE GENERAL TIRE & RUBBER CO. 

Mechanical Products Division, Wabash, Indiana 
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It pays* to 
be 

adaptable/ 



After the war. Crown Zipper engineers 
will adapt — or if necessary, create — spe- 
cial applications to meet special needs! 

A lot of old-fashioned notions were exploded when 
Crown Zipper engineers went into the field with our 
armed forces to adapt zippers to military jobs. 

Crown engineers proved that zippers can be big 
and tough yet easy to operate, small and dainty 
yet virtually indestructible! 

that actually 

They proved two or more sliders can be put on 
the same zipper track— to provide openings at any 
given point with smooth closures in both directions! 

In fact, they made more big, important improve- 
ments in zipper design than anyone dreamed possible. 
(See complete list of Crown superiorities below. ) 


But perhaps the most important thing they proved 
is that zipper designs don't have to be "frozen" 
—zippers can be adapted to the job! 

When you turn to postwar, Crown engineers will 
be able to show you exactly what this means in terms 
of longer zipper life and easier operation on aircraft 
equipment. Crown engineers will adapt— or, if neces- 
sary, create — special Crown Zippers to meet your own 
individual manufacturing problems! 




New York, N. Y. ( Crown Fastener Division ) 
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DoALL 


1 CONTINENTAL 

MACHINES, 

INC. 

| 1305 S. Washington Ave. 

• Minneapolis 

4, Minn. 


DoALL is the contour 

sowing machine that is doing such a grand job of 
(both internal and external) metal shaping, saving 
hundreds of man hours and thousands of pounds of 
valuable material. Cuts tubing, blocks, bar stock or 
stacked sheets. 


Here's one machine tool that won't require any 
change-over adjusting when civilian production is given 
the full go-ahead signal. So, get set now with one 
or a battery of DoALLS. 


Ask for circular EIGHT DIFFERENT 
JOBS, illustrating DoALL versatility. 

VISIT US AT TH E MET AL SHOW, CLEVELAND. OCT. 16-20 
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The Qaick-Discenaect 
tor small wires 



Burndy 


its two identical halves 
LOCK TOGETHER 

Two features distinguish this improved detachable 
connector for small wires: 

1. When closed, its contact surfaces are firmly 
LOCKED ... to prevent loosening from "pull" 
in any direction! 

2. Heavy silver plating of each identical half assures 
"clean" contact surfaces . . . better conductivity! 

It’s a "quick-action" connector, too. It LOCKS as 
it connects . . . and a reverse "push" and "rotation" 
of the two halves, instantly disconnects. 1 

The Burndy CLASP is available for wires from 
No. 22 to No. 8; the halves being firmly indented 
to the conductors in the usual Burndy way. Avail- 
able, too. without locking tabs. Samples gladly fur- 
nished on request. Burndy Engineering Company, 
107 Bruckner Boulevard, New York 54. N. Yi 
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Portion of the Small Parts Welding Department 
. . . courtesy of Douglas Aircraft Company 


10,000 active little VICTOR weld- 
ing torch flames in the hands of 
10,000 experienced men and women 
welders perform a vast job in the 
welding and brazing of the myriads 
of small parts and structures enter- 
ing into aircraft and other vital war 
materiel. 


Of course, there are tens of thousands 
of other and larger VICTOR welding 
torches in operation here and abroad 
...but when it comes to the intricate 
and dependable type of welding these 
small jobs demand, you too will find 
VICTOR welding and cutting appa- 
ratus the finest type of insurance. 


VICTOR EQUIPMENT COMPANY 

844 FOLSOM STREET • SAN FRANCISCO 
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I"” . s« one of o series which is appear- | 

This advertisement is newspapers as Consol- 



2 . 



Sulfa, Plasma -and Air 



CONSOLIDATED VULTEE AIRCRAFT 
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From pilots to the smallest parts of the planes they fly, 
everybody and everything is tested repeatedly. This is the 
basis for confidence and the fact that our Air Forces can be 
trusted to give such a good account of themselves. 


DOLE 


AIRCRAFT VALVES & FITTINGS 


THE DOLE VALVE COMPANY • 1901-1941 Carroll Ave., Chicago 12, Illinois • iosanoeiss . Detroit • PHILADELPHIA 
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BOEING 


CHRYSLER 


OPERATOR' 


S • REAR GUNNERS • CAVER 
WARDROOM • OBSERVATION 


CO-PHOT S • NAVIGATOR'S • RADIO OPERATOR' 
S • NAVY PATROL STEERSMEN • BOMBARDIER • 


SAVE 157% LBS 


CURTISS -** 6 " 1 

A 

CONSOLIDATED 


vv ESTERN Air Lines . . weight streamlining Douglas DC- 3 for opening deluxe 
service . . San Francisco-Los Angeles, May 1, made greatest weight saving through 
installation of new Warren McArthur passenger seats. A saving of 7',2 pounds per seat . . 
total 1 57 M pounds. "Save one ounce in dead weight, add one ounce to pay load", is 
one basic factor in Warren McArthur design. 

WARREN /*VA R.TTI0R- CORPORATION 


ONE PAR.K. AVENUE 


NEW YORK. CITY 
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That picture at the top isn't so far from the 
truth. It does feel like effortless floating to 
sleep or sit on Poamex. 

This wonderful latex foam cradles your pas- 
sengers on millions of air-breathing cells. 

It molds itself to the body, supports more 
completely. Yet it’s so deeply resilient, it lets 
muscles and flesh really relax. • 

Every one of those live Poamex cells acts like 
a little air-valve shock absorber. Every one says 
"No admittance” to vibration. Each one literally 
breathes to. ventilate the mattress or seat, make 


ANOTHER CONTRIBUTION TO A BETTER WAY OF 


it cooler, cleaner, odor-proof and damp-proof. 

Every Poamex mattress, seat, and back is one 
molded piece, sag-proof, lump-proof almost 
weat-proof. Thousands of railroad, plane and 
bus installations, made years ago, still serve 
perfectly under tough wartime use. 

All the Poamex being made today is for the 
war job. When that job is done, and 
passengers must again be wc 
instead of shooed, remember: 
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*)k One 


Look at this Bonney Tutype Wrench and see 
how it can save you time and bother on 
the job. One end is a box wrench, the other 
is an open end wrench. Both ends fit the same 
whichever type opening 
will do the job best— without wasting time look- 
ing for another tool. 

The open end of this Bonney Wrench is angled 
at 15° with pear-shaped head to provide greater 
strength and more turning room in close quar- 
ters. The box end, with thin, strong walls is 
offset at 15° and is pull-broached to exact size 
for accurate fit around the nut. The oval-shaped 
handle gives a firm, comfortable grip and 
maximum leverage. 


Bonney Tutype Wrenches, made in 17 sizes with 
openings from ifo" to 1 : ig”, are big favorites 
with mechanics. Bonney Tools are sold by lead- 
ing jobbers and distributors from coast to coast. 
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History Repeats . . 

1917 

1944 


It was in 1917 when America's fighter planes first 
went into action over France. It was in the same year 
—and in these same planes— that Exide Batteries 
first took to the air. They have been flying ever since 
— on voyages of discovery, on pioneering flights, in 
commercial service. And now — history repeats — 
Exide equipped military aircraft again are in action 
against the enemy— this time in all parts of the world. 





To withstand the gruelling hardships of this destruc- 
tive war, batteries, like other aircraft equipment, must 
have extra sturdiness, abundant power, and thorough 
dependability. That Exides have all these qualities, 
is a fact well known to aviation engineers and air- 
craft builders. Today, ground crews too, in every 
theatre of war, are learning of Exide dependability, 
long-life and ease of maintenance. 
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AN the road, trucks earn their 
keep. In the shop they eat their 
heads off. 

The Railway Express Agency 
knows that well. And they learned 
one of the answers to keeping 
trucks on the go way back in 1927. 

They use Elastic Stop Nuts — use 
them on a great many of their 
15,000 trucks. 

The reasons? These nuts increase 
safety and cut down mishaps. They 
reduce maintenance time and up- 

Elastic Stop Nuts go on like ordi- 
nary nuts. They need no auxiliary 
locking devices. They can be taken 
off and put back on time and time 
again and still lock. Nothing — even 
severe vibration — shakes them 

It’s the elastic collar in the top 
that does the trick. It hugs the bolt 
threads tight. It cushions vibration. 
The nut can’t shiver loose and turn. 

Today billions of these nuts with 


the ESNA red collar arc being used 
on our aircraft. A bomber takes as 
many as 50,000 in a single ship. 

In the days to come there will be 
countless fastening problems on all 
kinds of products. Perhaps you have 

If so, we’d like to talk about it. Our 
engineers are at your service ready 
to recommend the right Elastic Stop 
Nut to provide a safer, surer, 
trouble-free fastening. 


Major spots where Elastic 
Stop Nuts are at work on Rail- 
way Express Agency Trucks 

Steering post - fasten bracket to cowl • Steering 
post — hold brocket to chassis • Drive shaft and 
universals • Master-brake cylinder to bracket • 
Hand brake drum to shaft • Gas tank straps • 
Propeller shaft center carrier • Clutch and 
brake pedal brackets • Rear wheel hubs • Motor 

pin • Front bumper brackets • Cob bolts • 
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Seamless steel tubing 
pulls them up 
and sets them down 


T HE big Commandos that fly over the 
“Hump” to China are making history. In 
spite of “impossible” difficulties and enemy at- 
tacks these huge planes are keeping open the 
last supply line. They are freighting millions of 
pounds of war material into hard-pressed China 
through the 20,000 foot peaks of the ice-clad 
Himalayas. Jeeps, light artillery, spare engines, 
gasoline drums, ammunition and other material 
are being lugged over the mountains and then 
landed on the small, hazardous fields of China. 
Such service puts a terrific strain on the vital 
parts of the ship. 

The engine mounts in particular must be 
absolutely dependable. There are no emergency 
landing fields in the Himalayas. The seamless 
tubes and the ring that hold the powerful en- 
gines in place are Shelby Seamless Aircraft 
Tubing— the finest obtainable. These engine 
mounts have high resistance to vibration and 
fatigue and have proved so satisfactory in serv- 
ice that the basic design has remained practi- 



NATIONAL 

TUBE 

COMPANY 

PITTSBURGH, PA. 


cally the same since the start of the war. 

When the Commandos sit down at the end of 
the flight, the success of the whole trip depends 
on the ability of the landing gear to absorb the 
shock of the heavily-loaded ship. Here again, 
Shelby Seamless Steel Tubes are used for the 
tough jobs and can be depended upon to take 
the punishment of rough fields. 

Much of the tubing for the Commandos, Fly- 
ing Fortresses, Liberators and dozens of other 
planes is furnished by National Tube Company. 
No matter what type of aircraft tubing you 
need. National’s Complete Aircraft T ube Service 




to enter this Popular 




POST-WAR “AIRCRAFT 


T housa.niis have already filled in and returned 
their answers to the Bellanea Aircraft Quiz. Per- 

your views on post-war personal aircraft. 

This is all you do. Send for the printed Aircraft 
Quiz, and cheek your answers. Later we’ll mail you 
a digest of the score, so you can compare your pref- 
erences with those of many others who are intensely 
interested in peacetime flying. 

You'll find the many provocative questions appear- 
ing in this Quiz worth thinking about! Let’s take four 
or five questions at random, so you’ll see what we 
mean. For example, how many engines do you want? 
Some say one, others prefer two! Another question is: 
What cruising and top speeds? Here you'll find a list 
of speeds beginning at 1 1 5 cruising with 130 top speed 
and ranging to 200 cruising with 250 top. Simply 
check -mark the speed your post-war plane should 
have— and if our table doesn’t go high enough, just 

Again there’s the question on wing characteristics. 
Do you want a fixed, folding or detachable wing? 
And a related question — which wing style is your 
favorite: low-wing? mid-wing? high-wing? biplane? 
You’d be surprised how the vote is running on these 
basic features. 

One of the most-discussed subjects on our popular 
Aircraft Quiz is the landing gear question. Here are 
the check -off items: Fixed streamlined? retractable? 
tricycle streamlined? tricycle retractable? Which do 
you prefer? Why not give some thought, now, to 
this and the many other points of post-war aircraft 


design and operation covered by this amazing Quiz? 
It takes no time to fill out and check your answers — 
and it helps you develop more definite ideas that may 
serve you well when the happy day comes to buy and 
fly your own plane! 

We’ve been offering the Bellanea Aircraft Quiz in 
the magazines for several months, while proceeding 
with our war work, building armaments and compo- 
nents for victorious United Nations warcraft. Men 
and women have written for the Quiz from Brazil, 
Chile, Mexico and Canada — from New Guinea, 
Australia, England and almost every place where 
Americans carry the flag of freedom — plus thousands 

your name in this Quiz. Just write us — you’ll get 
the Quiz, free of obligation, by return mail. 

BELLANCA AIRCRAFT CORPORATION 
Dept. S-3, New Castle, Delaware 
Keep on Buying U. S. WAR BONDS 


BELLANCA 
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THAT STOPPED NIGHT BLINDNESS 


Our pilots, flying on night missions, found that their 
eyes were often partially blinded by glaring reflected 
light from the instrument board. They were unable to 
readily pick up objects in the outer darkness. 

Nature permits the pupil of the eye to contract 
when exposed to light, to dilate to see more clearly 
in the dark — but this action is not instantaneous. Many 
seconds, precious to flyers, are required for the change in adaptation. 


Experiments showed that red light rays, properly controlled, permit pilots to 
clearly observe their instruments. At the same time such light appreciably shortens 
time required for eyes to become adapted to outer darkness. 


Grimes developed and introduced the new indirect "Red Midget Light" for 
instrument illumination. It is a tiny, self-contained and readily serviced unit installed 
in a false panel over the instrument board. Located in front and slightly above the 
dials, it provides a subdued red glow that may be varied to suit individual pilot 
preference. Instruments are plainly visible yet there is minimum objectionable 
glare to cause change in the dark-adapted pupil of the eye. 


Another Grimes aircraft lighting innovation brings greater safety and effici- 
ency to our air forces. In a like manner Grimes will help solve your lighting problems 
for post-war flying. 
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Achievement 

in / tjf/ tarr/ic debitpi 

ELECTRONS CHECK VALVE 

Made to conform to the Army-Navy specification 
No. AN 6207 . . . ELECTROL’S No. 267 Check Valve 
is fabricated of aluminum alloy throughout, with the 
exception of a small steel spring and two toroid seals. The 
valve comprises three aluminum pieces, two seals and 
one spring. Due to the flexible construction of the sealing 
medium, it is entirely unaffected by temperature. Since 
the valve contains no alloy steels, the use of heat-treating, 
grinding, honing and seating equipment is eliminated. 
These features effect substantial savings in cost. Used 
to check the flow of liquids, gas, air and other forms of 
pressure . . . Electrol’s Check Valve is essential to 
innumerable systems. In addition to aircraft, it functions • 
in refrigerators, oil burners, all types of Hydraulic 
pressure machinery, gas furnaces, heating and air condi- 
tioning equipment. Write for complete engineering data. 


Electro l* 

HYDRAULICS 
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nut turning operation there 
is a Snap-on wrench engineered to do the job better, 
easier, with greater accuracy and safety. Standout 
for precision is the Snap-on Torqometer shown above 
. . . unexcelled among tension measuring wrenches 
for unfailing accuracy under all conditions. 

Widely used in 4actory assembly where accurate 
bolt tension is essential, Snap-on Torqometers are 
also the choice of better service mechanics. As you 
tighten the bolt, you watch the tension increase . . . 
on the easily read dial . . . and stop at exactly the 
pre-determined pressure. 

Snap-on's Torqometer series covers every tension- 
ing requirement ... 15 sizes ranging from zero to 


30 in. lbs., up to 2000 ft. lbs. New industrial uses, 
such as adjusting tension on bottle capping machines, 
power hack saws, etc., are continually developing. 
Write us your tensioning problems and our engineers 
will gladly advise on individual requirements. 
SNAP-ON T001S CORPORATION, 8020-J 28th Ave., Kenosha, Wis. 
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put New Purpose 



into an Old Principle 


Recognize this famous old miller in its modem dress? 

Old-time machinists valued it for the rise-and-fall 
spindle which brought the cutter on a sliding head down 
to the work. This principle was new and basic, and the 
miller enjoyed many years of success. With accelerated pro- 
duction, however, industry demanded greater versatility, 
rigidity and accuracy in its machines. Operating men began 
to label the miller a "has-been”.. .until Nichols decided 

The engineering insight of "Accurate” Nichols appraised 
its many advantages and foresaw its almost unlimited pos- 
sibilities for the toolroom as well as the production line. 
Thorough redesign gave it new purpose and precision 
manufacture gave it the accuracy necessary to keep pace 
with inass-production "musts.” 

You’d hardly know the old miller now. The spindle is 
hardened and is equipped with roller or ball-bearings. 
Solid gibs, box-type saddle and head, counter-balanced 
motor drive and rapid-action rack and pinion saddle motion 


have been added. ..all merged into a compact, multi-pur- 
pose machine tool. 

Today you can see it performing dozens'/)!' different high- 
speed machining operations on production lines and tool- 
rooms every where... to tolerances in ''tenths.” 

Your engineering and production problems may be far 
afield from machine tools, but Nichols’ ability and manu- 
facturing facilities may put new purpose into one of your 
reconversion blueprints. 

Nichols-built products draw upon the most advanced 
manufacturing techniques and facilities, including lapping, 
grinding, hole locating and sizing, plus precision testing 
methods to affirm their accuracy. 

Put your problem up to "Accurate Nichols.” 

W. H. NICHOLS & SONS, 48 WOERD AVENUE, WALTHAM S4, MASS. 


'Accurate'' 
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JLlvidence of the capabilities of our laboratory 
personnel and quality of our equipment is con- 
tained in the following laboratory recognitions: 

1 . Certification for Radiography by the 
Air Force (this distinction won in 1943). 

2 . Being placed on the Navy Depart- 
ment's list of Approved Private Chem- 
ical Laboratories (early in 1944). 

Here is further proof of the ability of our company 
to meet your rigid requirements. 


uiEumnn 


BRONZE & ALUMINUM COMPANY 

GENERAL OFFICES: 

2533 EAST 93rd STREET • CLEVELAND 4, OHIO 

CASTINGS X-RAY INSPECTED 
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The Two-Way Flanged Plug Valve shown is but 
one of a line of valves and fittings being manufactured 
in volume for leading aircraft companies as well as for 
the Army and Navy Air Forces. Kohler produces the fin- 
ished products without subcontracting, since complete 
tool-making, forging, heat-treating, machining and ano- 
dizing equipment, as well as testing and laboratory facil- 
ities, are all centered at Kohler. 

Evidence of the high standard of Kohler produc- 
tion is found in the fact that these valves and fittings are 
manufactured under an Army Air Corps Class “A” qual- 
ity rating which entrusts to the company full responsi- 
bility for fabricating, assembling, inspecting and delivery 
of products to meet all requirements. 

Kohler of Kohler was founded 71 years ago, on 
the principle of quality-first. That principle stands to- 
day — in the manufacture of Kohler plumbing fixtures 
and fittings, heating equipment, electric plants . . . and 
aircraft valves and fittings. 


AIRCRAFT VALVES AND FITTINGS 

...KOHLER MADE 


Write to Dept. A-10 for FREE copy of a new cata- 
log of Kohler Aircraft Valves and Fittings. Kohler Co. 

Established in 1873. Kohler, Wi sconsin. * buy united states war bonds *■ 


KOHLER of KOHLER 


PLUMBING FIXTURES AND FITTINGS - HEATING EQUIPMENT • ELECTRIC PLANTS 
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liner desi 

son Ave., New York City. This is an example of the American Way of 
successfully combining business with pleasure. The business: flying 
people where they want to go . . . the pleasure: flying in luxurious 
comfort. 

Lackawanna Lite-PIite leather, tanned especially for aircraft 
use, serves in this plane on arm rests, seat facings and walls. Also com- 
bining business with pleasure, it is lightweight (only 2 oz. per sq. ft), 
sturdy, sound-absorbing and luxurious as only genuine leather can be. 

Today designers and engineers are specifying Lackawanna 
leather for most of America's fighter and transport planes. Our leather 
experts will be glad to help you with your leather problems . . . write 
for samples and specifications. 






. PACIFIC HIDE AND LEATHER CO. 


ombining business ivith 
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WITH AUTOMATIC SIGHT RECORDER 


As familiar as the Fairchild aerial cameras found in the camera bays of our combat 
planes, is the SEXTANT used in the planes' astral dome for celestial navigation. 
It's made by Fairchild, too! 

For Fairchild also is leader in the manufacture of these critical instruments . . . 
more of them being produced for our air services than all other types combined. 

Based on designs suggested by U. S. Army Engineers, the Fairchild SEXTANT 
is distinguished by its extreme compactness and light weight, and its skillful 
"balance" for handling ease. An improved air reservoir chamber has been provided, 
too, the bubble now remaining "stable" during the entire sighting cycle. And 
recording of the consecutive sights has been made automatic, with the duration of 
the sighting cycle optional 

Thus in SEXTANTS, too, Fairchild leadership stems from its development 
policy of engineering from bedrock, and supplementing sound design with precise 
manufacture and craftsmanship. Look for many of these Fairchild developments 
. . . optical as well as electronic ... to find widespread industrial application when 
"tomorrow" comes. 




With the Fairchild A10A SEXTANT, one 
press of the trigger gives the navigator auto- 
matic interval recordings for any desired 
sighting cycle. Thus collimation is never dis- 
turbed by the necessity of recording each 
individual sight, 


/tzc^e^Cez- CAMERA 


AND INSTRUMENT CORPORATION 


88-06 Van Wvck Boulbvard, Jamaica 1, N. Y. • New York Office -• 475 Tbnth-Avbnub, New York 18, N. Y. 

THE STORY OF A E R I A I. PHOTOGRAPHY' IS THE STORY OF FAIRCHILD CAMERAS 
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DON’T LET LINE-VOLTAGE VARIATIONS 



NEW 

VOLTAGE 

REGULATING 

COMPENSATOR 


Helps insure good welds 
by holding the current constant 

T HIS electronic compensator, for use with G-E resistance- 
welding controls, automatically regulates weld current, 
holds it constant, regardless of line-voltage variations. 

1. ACCURACY OF OPERATION — The weld current is held within plus or 
minus 2 per cent of the preselected value, for variations in line 
voltages of plus and minus 20 per cent.* 

2. SPEED OF COMPENSATION— If there’s a sudden change in line volt- 
age, this compensator will correct for 75 per cent of the change 
in I cycle, provide TOO per-cent correction within 3 cycles. 

3. RANEE OF CONTROL — Functions over the entire heat-control range 
of the main control circuit. This range is normally from 20 to 100 
per cent for 460- to 575-volt applications, and 40 to 100 per cent 
for 230-volt applications. 

*This allowable collage deviation may be limited by your other electronic controls . 

Buy oil the BONDS you can — and keep all you buy 


RESISTANCE-WELDING CONTROL 


Want more information? 

I 

| General Electric Company, Sec. 
j Schenectady 5, N. Y. 

J Please send me a copy of you 
I 4223) which will tell me more at 
| line-voltage variations. 

j Nome 


E 645-31 

ir bulletin (GEA- 


GENERAL || ELECTRIC 


CAUSE POOR WELDS 
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NICKEL AIDS THE MACHINE TOOL INDUSTRY 

to Keep 'em Working! 


Everyone marvels at the speed of 
American production for war . . . 

But how many realize that much of 
the credit should go to machine tool 
designers? 

They are the ones who created the 
tools for doing the job. 

They’re making production miracles 
commonplace.. .with the most efficient 
machine tools that ever whipped raw 
material into finished product 

And the secret? For one thing, they 
try to design each component part of 
a machine so that it outlasts the ma- 
chine itself. 

They know that failure of a single 
machine in a mass production setup 


might bring whole assembly lines to 

So they lean heavily on Nickel al- 
loyed materials for the critical parts 
of machine tools. 

Over the years they have learned 
that Nickel contributes toughness, 
strength, and fatigue resistance . . . 
properties vitally essential to many 

different kinds of tool parts from 

grinder frames to tail shafts, from gears 
and spindles to drill chucks and lathe 
beds. 

In the industries which use machine 
tools, it's an axiom that “a little Nickel 
goes a long way" to keep ’em working. 

Whatever your industry may be . . . 


if you want help in the selection, fab- 
rication, and heat treatment of alloys 
... we offer you counsel and data. 



* /V/cke/ * 


THE INTERNATIONAL NICKEL COMPANY, INC.,,7iv.iis,..n„v„ts.n.r. 
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ANSWERING THE QUESTION: 


"'Should I Use Constant Volume or 
Variable Volume Aircraft Pumps?" 



Vickers 

CONSTANT VOLUME 


PISTON TYPE PUMPS 

This pump requires an accumulator and unloading 
valve in the majority of aircraft hydraulic circuits. 
The fixed-stroke pistons deliver fluid continuously 
to the unloading valve. The unloading valve auto- 
matically opens when the accumulator has received 
and stored its maximum volume of fluid at system 
pressure; the pump then operates at no pressure 
by returning oil directly to reservoir. When the 
accumulator pressure drops to a predetermined 
minimum, the unloading valve automatically closes 
and diverts the oil to charge the accumulator. This 
constant volume pump is recommended when 
hydraulic power is required for short periods 
during take-off and landing . . . when operating 
flaps, landing gear and power brakes. It also sup- 
plies any small demand during flight . . . like cowl 
flap actuators. And it takes care of normal require- 
ments while on the ground . . . including parking 
brakes and cargo door operation. 



VlCKERl 

VARIABLE VOLUME 


PISTON TYPE PUMPS 

This pump automatically delivers, the volume of 
fluid required by the hydraulic system. When the 
requirement decreases, the stroke of the pistons is 
automatically shortened; when more volume is 
needed, the piston stroke is automatically length- 
ened. There is no inlet restriction to cause cavita- 
tion. An excess of fluid is never pumped. The pump 
maintains full pressure in the system with minimum 
horsepower. An integral pressure control device 
automatically and continuously maintains the 
desired pressure independent of varying volume 
demand and of engine speed. This variable volume 
pump is recommended when hydraulic power is 
used continuously during flight ... as for power 
boost flight control, gun turret drive, and cabin 
supercharger drive. 

Vickers Engineers will gladly discuss with you the 
relative merits o / these pumps for your individual 
requirements. 


Incorporated 


1462 0 A K M A N BOULEVARD 

DETROIT 32, MICHIGAN 


£ Mi I |\ E E (1 S AND BUILDERS OF 
OIL HYDRAULIC EQUIPMENT 
SINCE 1921 
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A LITTLE WOODEN BOX that’s 
speeding aircraft progress 

By JOHN B. KENNEDY 

Famous news analyst tells how"Suggestions for Victory” from Bell Aircraft employees have 
saved thousands of dollars of the taxpayer's money and a comparable number of manhours 



_ suRge 

boxes Bell Aircraft employee 
killed hand; 




diinlc while their skilled hands ai 
work, last year deposited 4200 ideas 
to improve plant operations and Bell 
Aircraft products. One third of these, 
after being cleared through Bell Air- 
craft’s Patent Office, have been put to 
work. As a result thousands of dollars 
have been saved in the cost of build- 
ing Bell airplanes and other war weap- 
ons. Other suggestions arc helping to 
speed Victory by saving thousands of 


plant. His plan for simplifying the 
operation of the conveyor system, by 
which workers receive material and 
parts, eliminated 54,561 telephone 
calls per week — totaling a yearly sav- 
ing of $39,845, to say nothing of time. 

"Instead of a telephone operator 
notifying the station that supplies are 
on the way, when the conveyor passes 
a certain point, it lights an electric 
k.,11. ti.:- i in..- .i i. 


"This new system is one of many 
production methods suggested by Bell 
Aircraft employees that are now in use 
in other Allied Aircraft plants. 

"Bell Aircraft workers are making 
every effort to speed the day of Victory. 
When that time comes, you can trust 
this same manufacturing skill and in- 
genuity to bring you many things to 
make for a better world at peace.” 


★ Buy War Bonds and Speed Victory ★ 




NIAGARA FRONTIER DIVISION 

Buffalo and Niagara Falls, X. Y. 

Airacolira (P.39) and Kingcobra (P.63)— Fighters 
Airacomet— America’s First Jet Propelled Plane 
The Bell Helicopter 

ORDNANCE DIVISION 

Burlington, VL 

Flexible Cun Mounts and other ordnance materials 

GEORGIA DIVISION 

Marietta, Ga. 

Boeing Superfortress 
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THE NATIONAL SCREW & MEG. CO., CLEVELAND 4, 0. 


This new catalog of 
National Aviation Products 

log* of AIRCRAFT FAST- 
ENERS ever published. 
For a personal copy, please 
-s a request on your 
my letterhead. 


Johnny Pafford worked in the Inspection Department at 
National before he went to work for Uncle Sam in an anti- 
aircraft unit. Curious to see how the Japs’ aircraft bolts 
compared with ours, he removed one from a Zero shot 
down over the New Guinea beachhead where he landed, 
and sent it back to us. 

Examination shows that the cut thfcead has a close pitch 
tolerance, and the nut fits well. The quality in general, 
however, is poor compared with AN and NAS standards. 
The Jap bolt is not pointed and lacks a washer face under 
the head. It was evidently used with a lock washer, which 
is not regarded as good practice in our plan 

Checking on the comparator shows that the hex is out 
of line. The cotter hole is drilled at a point which is inaccessi- 
ble when the nut is in a normal position. The nut is crudely 
made with no chamfer or washer face, simply a hex slug 
drilled and tapped. 

We regard this comparison as significant simply because 
it portrays graphically one 
detail out of hundreds in 
which the basic quality of 
American planes excels that 
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The Sunnen Precision Honing Machine 
-with New Coolant Pump and Base- 



With the addition of a new base that contains a pump 
for supplying honing fluid, the Sunnen Precision Honing 
Machine is setting new standards of accuracy. Honing is 
faster, too. The honing fluid carries away all cuttings, keeps 
the abrasive stone sharp, and cools the part being honed. 




With the Sunnen Precision Honing Machine, accuracy is 
guaranteed to be within .0001" — and has been held to 
.000025". A super-smooth finish can be produced. On cer- 
tain types of metal, a finish of 2 to 3 micro inches can 
be obtained. 




• Hones and finishes cylinders 
from. 185" to 2.625" in diameter 

• Can be used .in either ferrous or 
non-ferrous metals — plastics — 
ceramics, etc. 

• Does not require skilled labor 

• No jigs or fixtures needed 

• Economical to operate 

• Can be set up to operate in one 
minute 

Write for a free bulletin giv- 
ing details about this low-cost 
honing machine — or ask a 
Sunnen engineer to show you 
how it can be used on your jobs. 





302 


SUNNEN PRODUCTS COMPANY, 7942 Manchester Avenue, St. Louis 17, Missouri 

Canadian Factory: Chatham, Ontario 
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Developed through scientific research . . . 

FINISHING COMPOUNDS BY CARBORUNDUM 




There was a time when 
;e of lapping mixes 
was pretty much a hit or miss 
proposition. The preparation of 
mixes was the result of individual 
judgment — there were no scientific 
methods used in the proper com- 
pounding of abrasive grain with oil 
or other carrier media. 


of carriers for specific finishing 
applications — the accurate grading 
of abrasive grain — the correct type 
of abrasive. 

These compounds are produced in 
various grades to meet all condi- 
tions. Grit ranges are from 60 down 
to 1,000, the extremely fine pow- 
ders being produced under n 


garnet and the diamond. 

For complete details regarding 
various grades — correct application 
and lapping procedure send coupon 
today for new free booklet "Finish- 
ing Compounds by Carborundum”. 

The Carborundum Company, 
Niagara Falls, N. Y. 


But now Carborundum research croscopic control, 

has substituted science for guess They are made with four types of 
work. Today, finishing compounds abrasives — Carborundum Brand 

by Carborundum are the result of a Silicon Carbide, 
close scientific study of the proper Aloxite Brand Alu- 

combining or mixing of abrasive minum Oxide, the 

The Carborundum Company, 

Niagara Falls, N. Y., Dept. A. 

Please send my free copy of “Finishing 
Compounds by Carborundum”: 

Title 

Company 

&{haAiv€ Pnoducti fy CARBORUNDUM 

| Stale 
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great B-29 Superfortresses 
Ceco equipped. 



There is no sneaky, knife-in-the-back quality about the fierce stabs of 
these massive B-29 Superfortresses at the heart of Japan. The Nips 
expect them . . . warning systems tell when they're coming . . . fighter 
planes take off to meet them and ground defenses throw up a curtain 
of flak. But nothing yet devised can stop these sky-giants from de- 
livering their loads of destruction when and where it hurts most. 

The skill and genius that designed, engineered, and produced this 
"blitz on wings” is American to the core. It is typically American to 
build the most powerful and complicated flying mechanism ever as- 
sembled . . . ana then put it into mass production. This means that each 
one of the thousands of component parts must be as technically and 
physically perfect as man and machine can make it. And further it 
means ceaseless seeking for new ways to achieve still higher standards 
of performance, stamina, and dependability. 

The CECO carburetors and fuel pumps on the Wright engines 
powering the B-29 — and the CECO engineers and workers here at 
home — are living up to these specifications. 


CARBU RETORS 
FUEL PUMPS 
PROTEK-PLUGS 


CHANDLER-EVANS CORPORATION 

SOUTH MERIDEN, CONNECTICUT, U. S. A. 
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PROVED NEW COMBUSTION PROCESS FEATURED 

in FLUID HEAT’S COMPLETE LINE 

TT i ^ OF AIRCRAFT HEATERS / 


Using a new combustion process proved by severe service on patrol 
bombers, a complete line of Fluid Heat Aircraft Heaters is now available 
for many different types and sizes of Aircraft. Compact, light, efficient, 
these new aircraft heaters are the result of more than two years of 
heat-engineering research and development by a major manufacturer of 
heating equipment using liquid fuel. 

NEW COMBUSTION PROCESS 

Fluid Heat Aircraft Heaters employ a vapor-entraining process utilizing 
pre-heated combustion air. This process accomplishes- combustion with 
an unusually low pressure drop permitting operation at low ram pres- 
sures. It produces a completely suspended fire and therefore gives freedom 
from lead oxide formation. Flame retention is so positive that flame 
characteristics are the same from sea level to ceiling. All heaters are auto- 
matically compensated for constant combustion efficiency at all altitudes. 


FLUID HEAT’S NEW MODEL 
S R H- 100 HEATER (.tright) 



DEVELOPMENT BACKGROUND 

Fluid Heat has, for sixteen years, led in the development and manufacture 
of automatic combustion and heat transfer equipment. Those years of 
heat engineering know-how are built into each light, compact, efficient 
Fluid Heat Aircraft Heater. You will want Fluid Heat Aircraft Heaters on 
planes you design, build, or equip. Write for full information on this 
new and proved heating achievement. 

FLUID HEAT DIVISION 

Anchor Post Fence Co. 



6740 Eastern Ave., Baltimore 24, Md. 

^Tluid lieab 


AIRCRAFT HEATERS 
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BRITISH AEROPLANE ENGINES LIMI 



BIG BUSINESS with « 
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Developed specifically for testing hydraulic 


MODEL H5105 systems and their components. Built in a series 

of models, including high-pressure units, driv- 
en by electric motor or gasoline engine. 


Q>ieesi PRODUCTION HYDRAULIC MACHINES 


I 


I 



liKttn HYUKAULlUb, 


INC., 39 West 60th Street, NEW YORK 23, N.Y. 


For inspection and operational 
testing of any single or complete 
line of hydraulic components, or 
for research and development 
testing. Electrically powered 7- 
foot and 10-foot models, includ- 
ing high - pressure units, are 
available with various combina- 
tions of equipment to meet ail 
requirements. 


For further information write or wire 
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Officially appointed 
distributors of 

Ifioveriinient Excess 

aircraft hardware & parts 
special accessories 


To curtail further accumulation of 
stock piles .. . and eliminate additional 
production of items now stored in 
quantity in aircraft plants . . . the 
U. S. Government has instituted a 
plan for the orderly redistribution of 
excess stocks. 

Air Associates has been appointed 
an agent to aid in the disposition of 
aircraft hardware, parts, and special 
.. We are honored by the 
opportunity to serve under this plan. 

i^iation supply headquarters since 
1927, Jtii^ssociates is proud to offer 
its long expef!s«nyun the field, and the 
facilities of its four! 
warehouses to firms needing these f 
precision materials . . . Excess stocks 


include all AN Standard hardware 
parts, all types of AN fittings, and all 
Standard and many special aircraft 
components. Items are new, unused, 
certified by government inspectors as 
"aircraft quality” ... do not require 
any subsequent inspections by service 
branches, government contractors, or 
airline operators . . . are sold at the 
lowest prevailing market prices. 

Investigate this surplus! Yip 
perform a patriotic service bylk 
toward the successful fuJJUptfcnt of the 
government’s plan^jt^uauidati on of 
you aid yourself by 
obtaining immediate delivery, without 
tvaiting for production! 


: jB'irc your requirement* to — 

Air Associates, i™. 

east COAST . . . Teterboro, N. J. 

MIDWEST Chicago, III. 

SOUTHWEST . . . Dallas, Texas 
WEST coast. . . Los Angeles, Calif. 
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Having trouble 
with surplus inventory? 

One way to beat the excess inventory problem is to buy 
more of your present steel requirements from a 
Frasse warehouse. 

By buying only what you need for immediate pro- 
duction, you avoid leftovers and dead stock when cancella- 
tions, cutbacks or design changes occur. Frasse stocks of 
cold finished bars, tubing, stainless steel, alloy, and aircraft 
steels and tubing are in good shape. By ordering from 
Frasse as you go, there’s no surplus bogey to fear on 
cancellation day. 

Why hamper your future operations with heavy, 
unwieldy surpluses that can be prevented? Start reducing 
yours today by using Frasse steel inventories instead. 


MECHV 


flicM- 


Peier A. f/aue A Co* lot. 17 Grand Street, NEW YORK 13 , N. Y. (Walker 5-2200) - 3911 Wiisahirkon Avenue, PHIIADEIPHIA 29, Pa. (RaddifI 7100-Patk 5541) 

P. 0. Ian 944, BUFFALO 5, New York (Washington 2000) . JERSEY CITY • HARTFORD - ROCHESTER . SYRACUSE • BALTIMORE 


AVIATION, October, 



T0RQUING "RIGHT ON THE MONEY" 

with the world's easiest-to-use torque wrench— a recommended S.A.E. standard 


Now nuts, bolts, clamps and fittings 
can be tightened to their safe, proper 
torque "right on the money" by un- 
skilled help. 

The accurate, sturdy, compact U Ver- 
mont Torq-Stop Wrench is a produc- 
tion line tool that increases output, as- 
sures correct torquing (within 2% plus 
or minus) . No dials, no batteries— noth- 
ing to watch. It gives an audible "click” 
and a definite physical sensation is trans- 
ferred to operator’s palm when proper 
torque is reached. Used by most aircraft 
Send 


companies and hundreds of produc- 
tion plants. Society of Automotive 
Engineers' recommended dimensions. 



Tools Are Weapons— Treat 'Em Right. 


today for 36 page illustrated Aircraft Tubing Ma 


10,000 OPERATIONS BEFORE FINAL 

approval. This is the Livermont; 
Torq-Stop Wrench Break-In Table. 
Each Wrench after being set to its 
proper torque is operated through 
10,000 consecutive cycles. When the 
10,000 operations are complete the 
W rcnch is removed and tested. It must 
not have varied over 2 inch-pounds dur- 
ing this test. It is then sealed at its 
proper predetermined torque for the 
job for which it was ordered. 
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'Put it &H t/t£ 




• ••GET THESE 
ADVANTAGES 

Production V 
Adaptability 
Fixture Saving 
Operation Saving 
Material Saving 
Fine Finish 
Flatness 
Close Limits 


Grinding 
Breech Blocks 


These high carbon steel breech 
blocks are loaded on the continu- 
ously moving 30" magnetic chuck 
of a No. 16A Blanchard Automatic 
Surface Grinder. 

Each piece goes through the machine four times, a roughing 
and a finishing cut removing .030" stock from each surface. 
Production is 350 pieces (700 surfaces) per hour. The pieces 
are automatically unloaded and demagnetized. Size is auto- 
matically held to ±.001". 

For high production and fine finish to close limits “put it on 
the Blanchard”. 


No. 16A BLANCHARD SURFACE GRINDER 


V Ite BLANCHARD MACHINE COMPANY 

64 STATE STREET, CAMBRIDGE 39, MASS., U S A. 
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lIITOMATIE 

BI|G OR LITTLE IS ' 
POWERFUL MATERIAL! 
IANDLING GIANT! 
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and hit the target . . . spells VICTORY. 
To a United Nations victory the Bush 
Intercooler has contributed higher criti- 
cal altitude ... supplied superior speed. 
To business which must ily higher 
faster to hit its Dost- war tarae! 
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Roaring away into the darkness of the skies, tracking down with unerring 


curacy the enemy intruder who dares 
Eyes " finds his victim and. bringing in 
either forces the vain-glorious intrude 
shattered, burning wreck. 

On the aircraft in whjch "Cat's Eyes" 
of the R.A.F. and his co-mates of the 
Dominion and American Air Forces carry 
out their job of work, Vokes Air and Oil 
Filters are fitted and have stood up to -the 
severest test under the most gruelling 
conditions in all battle areas. There 
are many types In use. Vokes Air and Oil 
Filters for Aero Engines ; Vokes Oil Filters 
for Main Circuit Filtration ; Vokes Oil 
Filters for Gun Turrets also for Hydraulic 
Retractable Undercarriages.” In aircraft 
factories Vokes Filters provide essential 
service for Test Bed Equipment. Vokes 
also manufacture Exhaust Silencers, 
Flame-Traps and Air Straighteners for 
Carburettors. 

Vokes are pioneers in the science of 
filtration. Today Vokes Air Oil and Fuel Filters are approved and 
adopted by British and Dominion Governments and are fitted for Aircraft 
of the U.S.A. You ask " Why ? " Simply because every Vokes Filter does Its 
Job thoroughly, filtering all the air and all the oil all the time. The matter 
of installation of these filters has a fundamental effect on their per- 
formance and we design and make the special houslhg and ducting 
to give utmost efficiency. - Consult Vokes 
filtration problems. They make every type of filter for 
all classes of Industry. 


> challenge our air-supremacy, " Cat's 
o action the armoury of his aircraft, 
crash to earth a 


DESIGNERS. PATENTEES AND MANUFACTURERS OF AIR. OIL AND FUEL FILTERS AND SILENCERS. CONTRACTORS TO 
BRITISH AND DOMINION GOVERNMENTS 
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ELECTRUNITE TUBING IS SOUND THROUGHOUT 

flunked /f/ 


Billions of feet of 
tubing produced by 
~~ the ELECTRU- 
'wgj ' NITE process of 
'"’'•manufacture have 
been proved safe, sound, and eco- 
nomical in all types of mechanical, 
structural and pressureapplications. 


Now, aircraft tubing, made by the 
same process, is demonstrating its 
advantages to aircraft manufactur- 
ers. And it is being proved sound 
not by service alone, but by Farrow- 
test applied to every length before 
shipment. 

Farrowtest is today’s most accurate 
commercial method for testing tub 
ing. It is a highly sensitive aad 



accurate electronic test which re- 
veals damaging imperfections— 
even small flaws which would be 
overlooked in visual inspection or 
ordinary testing methods. 
Republic ELECTRUNITE Aircraft 
Tubing is easy to work and weld — 
because it is consistently uniform 
in wall thickness, diameter, con- 
centricity and ductility — instrength, 
weight and smooth surface. 
ELECTRUNITE Tubing meets 
specification standards of the U. S. 


Army Air Forces; The Bureau of 
Aeronautics, U. S. Navy; The Civil 
Aeronautics Administration; and 
The Aeronautical Material Specifi- 
cations (AMS) of The Society of 
Automotive Engineers. It is made in 
standard sizes in carbon, alloy and 
stainless steels. Write for complete 
detailed information; 


REPUBLIC STEEL CORPORATION 

srm AND TUBES DIVISION • CLEVELAND 8, OHIO 



ELECTRUNITE 

AIRCRAFT TUBING 







VICIOUS CIS, 




/ WEBSTER SAYS, "Vicious Circle: A chain of circum- 
/ stances constituting a situation in which the process 

jr of solving one difficulty creates a new problem in- 
volving increased difficulty..." So sorry, please, 

Jap know vicious circle mean Douglas SBD dive 
/ bombers. 

' Doak men and women are proud that part of their / 
war assignments was the manufacture of many as- 
semblies for this great Navy plane. When we of Doak 
can turn away from the vicious circle of war, our 
skills will be applied to products that will make your 
"Family Circle" a happier one. 

w A/PCPAPP COMPANY /UC. 

TORRANCE, CALIFORNIA 


hoax 
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Our new hydraulic wiper assemblies provide the following advantages: 

MUCH , FAR LESS , EASY TO , SIMPLIFIED 

LIGHTER ' EXPENSIVE V INSTALL V & COMPACT V 

The new hydraulic motor, though of ample power, is small enough to 
fit in the palm of your hand. There are fev'er parts, which means re* 
duced maintenance costs and less man-hours. Also — 


IT’S APPROVED 


IT’S IN PRODUCTION/ 
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" PITTSBURGH " DEVELOPMENTS IN AIRPLANE GLASS 


Double-Glazed Units for Vision Panels 




the problem-. To preserve clear 

vision for pilof. 

on honvy bomber,, by ,ub,t.nt..lly 
reducing condensation and fros 
formation on the glass surfaces of 
vision panels. 


No manufacturer has contributed more to the 
rapid progress made in the field of airplane glass 
and glazing than Pittsburgh Plate Glass Com- 
pany. The development of the Flexseal Double- 
Glazed Unit is but one example from an impres- 
sive list of many contributions which have been 

'PITTSBURGH'. 



THE SOLUTION: a fi™~i 

frort formation upon the «1» 
from framing stresses. 


initiated by “Pittsburgh.” If you would like 
further technical data on any aspect of airplane 
glass or glazing, we invite you to write us on 
your business letterhead. Address Pittsburgh 
Plate Glass Company, 2306-4 Grant Building, 
Pittsburgh 19, Pennsylvania. 


PITTSBURGH PLATE GLASS COMPANY 


Specialists in Airplane G la. 


MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS AND OF MULTIPLATE BULLET-RESISTING GLASS 
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— \ HERCULES — 

NITROCELLULOSE 
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THE BLACK WIDOW, with its devasta- 
ting fire power, flies as a winged knight 
of hope ... in a modern world threatened by 
the Hitleresque menace of enslavement, ig- 
norance, fear . . . the twilight of dark ages. 
Night flight over battlefronts requires great 
power. U. S. Super-Positive Piston Rings 
have ably assisted in the production of that 
power by meeting engineers' precise spe- 
cifications. They have rendered performance 
possible only from rigid, unswerving adher- 
ence to exceptional quality stan- 
dards. We are heartily proud 
of the perhaps small but defin- 
1 ite part U. S. Super- Positive 
Piston Rings have played in 
thedevelopment of today's over- 
= __ whelmingly superior air power 

en of the United Nations. 




5P BUYING '-VICTORY BONDS'' i 



The Pipe Wrench that 
doesn’t ask you to 
repair it’s housing 



• The housing of the K 
simply won’t break or warp— 
that guarantee a 
;0 wrenches laid up for hous- 
ing repairs or expense, fewer \ 
spare wrenches needed. Be- t 
sides that you like the adjust- ' 
ing nut in open housing that 
spins easily in all sizes, 6 in. to 
in. — the handy pipe scale 
on hookjaw — the comfort- 
grip I-beam handle. . . . Ask 
your Supply House for the 
powerful easier-work Rnsaro. 

THE RIDGE TOOL COMPANY. ELYRIA, OHIO 


For King Conditions 
Favoring Pc ok Pcriormantt . . . 

Use U. S. Super-Positives 

U. S. HAMMERED PISTON RING CO., INC. 

STIRLING, NEW JERSEY, U.S.A. 


4 3 ^3 
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welding sizes- A", A". and *" di- 
ameters, 9", 12" and 12" lengths respect- 
ively. It is used with AC and is also satis- 
factory for DC operation, straight or re- 
versed polarity 

Test specimens welded with Airco No. 
90-A show tensile strengths of 80,000 to 
90,000 psi. It meets the requirements of 
U. S. Army Air Corps Specification 
10286B,Type I, Grade 2E, and conforms 
to A.W.S. and A.S.T.M. Specifications 
for Classification E 6013. 

For complete details on the Airco No. 
90-A, call or write any Air Reduction office. 
Or mail the coupon for prices and data 
on Airco’s complete line of AC and DC 
electrodes. 


Air Reduction 


tr. 1944 
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OF PRFC/S/ON 

# Long before the war. Allied Products Corpo- 
ration formed the habit of precision — in building 
sheet metal dies, intricate jigs and fixtures, R-B 
interchangeable punches and dies and other vital 
production tools for the automotive industry. 


Meeting the demands of war production. Allied 
created new facilities where the habit oj pre- 
cision would do the most good. Thus, for the 
past several years, a great variety of large and 
small, hardened and precision ground parts 
have flowed from Allied plants into air- 
plane engines, guns and other implements 
of war. Some of these parts are finished 
to within limits of two ten -thousandths 
of an inch and are being produced in 
great volume. 


When peace comes, a large part of this 
“pool of precision” — skilled craftsmen, 
mass production equipment and prac- 
tical experience — will be available to 
manufacturers of consumer goods. If 
you are looking for a dependable source 
of supply, let’s get together now. At 
Allied, precision and economy have 
advanced hand in hand. 
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Sensenich Replacement Propeller List 
For Military Airplanes 
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MR. & MRS. AMERICA 

Today good tires need good care — poor tires de- 
mand it. For safety and a minimum of tire trouble, 
keep a watchful eye on your tires now and be sure 
a Schrader Cap is applied firmly to each tire valve. 


What would you do if your tires wore out and you 
couldn't get replacements— Use oxen? Certainly not! 
But they would be better than nothing. So, with new 
tires for all admittedly remote, why not take care of 
your present ones? Isn’t that just good sense? 

What single factor ruins most tires? Underinflation. 
It breaks down side walls and causes a serious loss of 
tire mileage. Yetunderinflation can easily be prevented. 

What to do about it? Take air-pressure reading with 
an accurate gauge. Put air in when needed and seal 
that air in at the valve mouth with an airtight Schrader 
Valve Cap. Be sure there’s a Schrader Cap, screwed 
down fingertight on every tire, including the spare. 

Uncle Sam, too, realizing the importance of Standard 
Caps is using them on all pneumatic tired vehicles at 
home and abroad. So take care of those you have. Be 
ure they’re on tight. And if your dealer is temporarily 
mt of Schrader Caps, don't blame him. Try again later. 


A. SCHRADER'S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 


416 


AVIATION, October. 1944 





It may seem a simple matter— this 
job of selecting the right materials 
for making relays; but — 


Automatic Electric designers 
know better. They know that cor- 
rect design is only the beginning— 
that materials must also meet exact- 
ing standards, or performance will 
suffer. That is why they insist that 
quality control must begin in the 
laboratory. 


When you need relays, call in 
the Automatic Electric field engi- 
neer. He can show you how quality 
pays, in longer life, better per- 
formance. In the meantime, for a 
preview of the Automatic Electric 
line, write for Catalog 4071. 


PARTS AND ASSEMBLIES 
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LOW-PRESSURE PLASTIC LAMINATES 

made with 


FlBERGLAS* 

offer plane builders 
many advantages 


Recent developments in the field of 
low-pressure laminates may make 
possible substantial economies in the 
production of Postwar Aircraft. 
Thanks to new developments in 
resins, which cure with little or no 
pressure, and with moderate heat, 
large and complex parts can now be 
fabricated without expensive dies or 
costly metal-forming machinery. 



For r 


, these new lami- 
nates are superior to metal. For 
instance: some have a greater 
strength-to-weight ratio than metals, 
togetherwith higher impact strength. 

dimensional stability and low mois- 
ture absorption. Suc/i laminates are 
made with Fiberglas Fabrics - — 
strong, durable cloth made from 



In Canaria, Fiberglas t 


aria. Ltd.. Oshau 


OTHER AIRCRAFT USES 
OF FIBERGLAS 


INSULATION 


fine glass fibers twisted into yarns 
for weaving. 

Fabricators of low-pressure lami- 
nates have done wonders in inte- 
grating the unusual qualities of 
Fiberglas into their finished prod- 
ucts. For Fiberglas Fabrics, them- 
selves, possess great tensile strength 
with light weight, dimensional sta- 
bility and moisture resistance. 

These fabricators have also been 
ingenious in forming unusual shapes 
and parts — sometimes, a combina- 
tion of several parts. This, in turn, 
may provide still more production 
economies through the elimination 
of assembly operations. 


Get your FREE copy 
of this informative book! 


Fiberglas 


AIRCRAFT BLANKETS 


..A BASIC 
MATERIAL 
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WlLCO facilities 
Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 
the ultimate gainer from the 
many new WlLCO products 
and developments 


As the Hourglass indicates ... at the 
coming of peace, the skill and experience 
gained in the development and application 
of new WlLCO products and techniques 
will mean- much to automotive, electrical 
appliance and many other types of manu- 
facturing customers. 

Though now chiefly applied to the war 
effort, these new WlLCO developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 

Thermostatic Bimetals. Electrical Con- 
tacts, and Precious Metal Bimetallic Prod- 
ucts are such important factors in the pre- 
cision performance of ships, planes, tanks, 
guns, and various instruments of the Army 
and Navy that the H. A. Wilson Company 
has found it necessary to enlarge its facili- 
ties and develop these important new prod- 
ucts and techniques. 

In the postwar period no company will 
be better equipped to meet individual re- 
quirements for Thermostatic Bimetals and 
Electrical Contacts on any desired scale 
than the H. A. Wilson Company, pioneers 
in this field. 

WlLCO PRODUCTS ARE: Contacts— 
Silver, Platinum. Tungsten. Alloys. Sin- 
tered Powder Metal. Thermostatic Metal 
— High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clatl Steel. Jacketed IFire — Silver 
on Steel. Copper. Invar, or other combina- 
tions requested. Silver Clad Steel. Rolled 
Gold Plate. Special Materials. 

The II. A. Wilson Company 

1 05 Chestnut Street. Newark 5, New Jersey 



Thermometals — Electrical Contacts 
“■■ecious Metal Bimetallic Products 



• There is one RIGHT bearing for every application. 

One that will deliver the greatest performance for 
the longest period of time. One that will be easiest to 
install and replace . . . one that will be most economical 

There is one RIGHT way of making the correct selection. 

Call in a Johnson Engineer. Permit him to review the 
operating conditions. To determine the speed . . . the load 
. . . the shock. To check outside factors such as extreme 
heat . . . injurious gases or liquids . . . the presence of grit 
or abrasive material. 

Armed with the necessary data, it becomes an easy task 
to make the proper recommendation. As we make ALL 
types of SLEEVE bearings, we hold no prejudice for any 
one kind. Our advice is supported by more than thirty-five 
years of exclusive bearing experience. Can we help 
you— NOW? 

DISTRICT SALES OFFICES: Atlanta ■ Boston • BuHalo • Chicago • Cincinnati - Cleveland - Dallas 
Detroit • Kansas City • Los Angeles • Minneapolis • New Castle • Newark New York Philadelphia 
Pittsburgh * St. Louis ' San Francisco ' Seattle 


JOHNSON 

620 S. MILL STREET 



BRONZE 

MMiMIMIHM 

NEW CASTLE, PA. 
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The Metal Specialty Co. is completely equipped 
to give you efficient service in Stamping, Roll- 
ing, Coining, Forming. Drawing and Annealing 
in all Metals. Specialists in Hydraulic cold draw- 
ing and embossing in all metals including stain- 
less steel. Deep drawing and embossing up to 
850 tons capacity. Shells drawn up to 20"in depth. 
Assembling including Spot Welding and Hydro- 
gen Brazing. Pressed Metal products to order. 
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TRIBUTE TO THE 

BARNSTORMERS 


Delco-Remy 

Aircraft Electrical Equipment 


Aviation has come a long way since men flew “by the seat of their 
pants,” without benefit of precision instruments, radio and navi- 
gating equipment, or automatic controls. Their ships seem crude and 
methods primitive by today’s standards, yet no one will question their 
skill and daring, or the contribution they made to flying, Delco-Remy 
electrical equipment serves today in medium and heavy bombers ihat 
are bringing the full weight of America’s aircraft developments to 
bear on the enemy. Designed to meet military requirements, it is 
one of many factors that help insure the dependable performance of 
engines and electrical accessories for men of the Air Forces. * More 
than half of Delco-Remy ’s facilities are now engaged in the manu- 
facture of electrical units, precision parts and products for the aircraft 
industry. The engineering and research development that has been 
applied to this assignment will find a place in Delco-Remy equip- 
ment for cargo ships, air liners and private planes of the future. 



DELCO-REMY 


DIVISION, GENERAL MOTORS 


CORPORATION 

42S 
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±CHAMPI0N SPARK PLUGS 

Are On Active Duty! 


In their far-flung operations across the 
face of the globe Pan American World 
Airways System has been a true pioneer 
and a model of efficiency. The record of 
dependable service they have compiled 
is unique in air transportation. Depend- 
ability is the one outstanding charac- 
teristic of Champion Spark Plugs, and 


Champion is indeed proud of the part 
its product is playing in Pan American 
ships. Champion Ceramic Aircraft Spark 
Plugs are approved by the Atlantic and 
Pacific Division of Pan American and 
are on active duty daily throughout their 
vast network of routes. Champion Spark 
Plug Company, Toledo 1, Ohio. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 



[(IX, 



. . . 1 21 TI-MES ! 

This “censored” and mutilated carburetor serial plate from “Old 59,” a 
B-25 Mitchell medium bomber, offers mute testimony in one of the most 
remarkable cases of carburetor dependability on record! *3 “Old 59” flew 
there and back 121 times in bombing missions over Jap objectives in 
China — Burma — India — without a single instance of mechanical trouble. 

That’s what we mean when we say, “Holley Carburetors are dependable.” 

HOLLEY 

AIRCRAFT, AUTOMOTIVE, *MA%INE 

CARBURETORS and ACCESSORIES 
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Are your Production Machines 
as Aimless as 


When you launch a production run, can you be sure then 
that each machine will complete its quota exactly on 
time, without either over-producing, or running short 
and delaying final assembly? Yes, you can, if each ma- 
chine supplies continuous "Facts-in-Figures" on its own 
performance, so that your production men can spot and 
correct immediately any deviation from scheduled oper- 
ating rate. And each machine can be quickly and inex- 
pensively equipped -to supply these ''Facts-in-Figures'' 
. . . with a Veeder-Root Device that 


strokes, pieces, trips, volumes, lengths, hand-movements, 
light-flashes, or any other form of motion. Veeder-Rooc 
Devices are easily installed without interrupting pro- 
duction, and they don'c add to your maintenance work. 
Rather, they add to your production by tightening control 
and ending guess-work . . . which will be just as important 
in peacetime as now, in wartime. Find out what these 
''countrollers" can do (or you. Write to: Veeder-Root Inc., 
Hartford 2, Conn., or Veeder-Root of Canada, Ltd., Montreal. 



Counirol your Machines Siraighi io ihe Mark. 

with ihe help of VEEDER-ROOT 


- COUNTING DEVICES 
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It's the Laboratory Behind the Product . 


that Guarantees Results 


Take the best ingredients obtainable, 
compound them under relentless labora- 
tory control, toss in a pinch of know 
how”, add 18 years of chemical manu- 
facturing experience — it’s the recipe 
that produced the McAleer tailored-to- 
fit-the-job bar of composition shown Riijid l.al« 

Though sold by the pound, this production finishing 
material represents a value far beyond purchase price 
to its User. The value? Extra performance on the 
job, less waste, elimination of rejects, greater work 
output and lower operating costs. 



On your next problem involving burr- 
ing polishing, buffing of metals or 
finishing of plashes, let McAleer pro- 
vide the answer with a qtialily-con- 
Irolled composition formulated to do an 
exacting job, do it well and keep on 
ry Control doing it as long as the need exists, 
pment Standards protect the manufacturer of 

materials which are buffed or polished; but when 
your compositions bear the McAleer trade mark, you 
get more than standards — you are protected all the 
way. Use the laboratory behind the product for results. 
Use McAleer. 


On the Transportation Front, McAleer Rubbing Compounds, I faxes, Polishes and Cleaners 
help to maintain the After-Victory-Value of thousands of America's Cars, Trucks and Buses. 


M'Aleer 



aviation, 
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Piston Ring Lapper 



Fulmer 


Air Operated Model 10 



To 'break-in” piston rings in an aircraft engine requires from 
6 to 24 hours of test stand operation. The Fulmer Piston Ring 
Lapper reduces this time to a few minutes! 

10 to 25 strokes will lap in a conventional set of rings. No 

guesswork you can see exactly how the rings fit the cylinders 

before the engine is built up. No tearing down engines because 
rings do not seal properly. The engine can carry full throttle 
right from the start, with proper control of oil. 


Built by men with years of experience in manufacturing pre- 
cision machine tools, the Fulmer Piston Ring Lapper is simple 
to operate. Flexible — will handle cylinders of all diameters 
encountered in aircraft engine servicing. Widely used by the 
Army and Navy. 


Two models available: Model 10 (illustrated above) for air 
operation and Model 10-H for hydraulic operation. 

C ALLEN fULMER COMPANY 

1225 FIRST NATIONAL BANK BLDG.. CINCINNATI 2, OHIO 



ROD BORERS 


SPECIAL MACHINERY 
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FOR PEACE 



TO SERVE THE EXACTING STANDARDS 
OF AMERICAN INDUSTRY! 


Meeting Your Product 
Requirements 


end use! Whether your need is for re- 
sistance to air, light, petroleum, ozone, 
age — or for properties that are found 
in natural rubber, and some that are 
not — Acadia has synthetics to meet 
these requirements in any combina- 
tion! Name the characteristics, or 
combination of characteristics you 
desire— Acadia has a synthetic com- 


pound for your product! 

Acadia engineers are prepared to 
help you determine theSyntheticRub- 
ber compound best suited to your 
needs for products of vtar or of peace 
— without obligation on your part. 
Write today for full engineering data 
on Acadia Synthetic Products. 



ACADIA 

Processors of Synthetic 
Rubber and Plastics • Sheets 
Extrusions • Molded Parts 


PRODUCTS 


DIVISION WESTERN FELT WORKS 

» JUTE FELTS 
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WHY PERMITE 

| Less Machining 

Advanced foundry technique and 
greater accuracy in production 
reduce need for machining to a 


2 


Accurate Dimensions 

Casting lay-out engineering, gage 
and checking fixture inspection 
and production precision, assure 
exact dimensions. 


^ Uniform Quality 

Strict inspection schedules and 
thorough laboratory control, sup- 
ported by X-ray inspection and 
spectographic analysis, guard 
Permite's uniformly high quality. 



* ★ * 


CASTINGS ARE BETTER! 


The aircraft industry uses PERMITE 
Aluminum and Magnesium Alloy Cast- 
ings because they save time and money, 
afford three outstanding advantages. 
PERMITE means rigid adherence to your 
specifications. Great strength, with no 
excess weight . . . freedom from porosity 
. . . better machinability . . . perfect 
uniformity ... all of which are important 
to you. 

Let us show what PERMITE can do in 
meeting your casting requirements — for 
current production or postwar designs. 

ALUMINUM INDUSTRIES, Inc. 



PERMITE ALUMINUM AND MAGNESIUM ALLOY CASTINGS 
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"Coming in on a wing and a prayer” is plenty 
tough on the pilot and crew and a terrific respon- 
sibility for the mechanics who are supposed to do 
a top-notch repair job and get the ship into the air 
again. With the Airepair (Series 11) Telescopic 
Multipurpose Stand there is no longer any need 
to expect a mechanic to do the "impossible” with 
make-shift equipment. This new Airepair Stand is 
engineered and built for quick aircraft service, 
repair and inspection. It is far more than a ladder 


because it accommodates one or a half-dozen 
mechanics comfortably. Airepair (Series 11) can 
be folded and shipped by air and set up "on the 
spot” in a matter of minutes. Wolfe 8C Mann 
Airepair equipment is seeing service wherever a 
plane can land ... at airports, military and naval 
flying bases, aircraft carriers and remote outposts 
throughout the world. Write today for further 
information. Please give complete details of your 
requirements. 


The Series 11 Airepair 
Telescopic Multipur- 
pose Stand Folded and 
Ready for Shipment by 
air, rail or truck. 




"Wolfe & Tflann— 



MANUFACTURING COMPANY 

AIRCRAFT EQUIPMENT DIVISION 

28TH AND SISSON STS. * BALTIMORE • 11 • MD. 
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THRU A HARD DAY'S 
WORK 

Norgren’s Lubro-control Unit 
makes operation slick — by 
oiling the air that drives your 
air tool. Saves wear on the 
tool — spares the operator 
plenty, too! 

For complete data, write C. A. 
Norgren Co., Denver 9, Colo. 


Cleans the Air 
Regulates 
Pressure 
Stops, Starts 
automatically 
Sight Feed 



You’re Looking Through 
the New CESCO 
Goggles 


As you’re looking through these ntw 
Cesco Co ver-Zjle Safety Goggles, you’re 
practically experiencing their comfort — 
because when you actually have them 
on, you scarcely know they’re there. 
The combined weight of the lenses and 
the frame is only 96/100 of an ounce! 
The frame rests lightly — no pressure on 
the nose, brow or forehead. They’re 
comfortably worn over prescription 
spectacles, too. 



Cover-Lite lenses are replaceable 

Notice the clear plastic, non-shatter- 
ing, replaceable lenses. They have 
remarkable strength, and assure safety 
against impact. Also available with green 
lenses ; and with either transparent green 
(No. 552) or white marbleized (No. 554) 
frames. 

Write for complete information now. 


HOW TO SELECT 
INDUSTRIAL 
HEAD AND EYE 
PROTECTION 






CHICAGO 
EYE SHIELD CO. 

2320 Warren Boulevard 
Chicago 12, Illinois 


CESCO 

FOR SAFETY 
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WRENCH OF A T 

HELPS YOU LICK HARD- 
TO-GET-AT PLACES 

Here's a new kind of wrench to bring you 
speed in getting around tough obstructions. 
It's the Plomb Crowfoot — originally de- 
signed for airplane needs but a time-saver 
for all mechanics, 

It combines open end utility with socket 
attachment flexibility — gives you many 
angles and positions where clearance is 
limited. 

Add an assortment of Crowfoots to your 
tool set — your Plomb Distributor has them 

FINE SERVICE TOOLS FOR ALL INDUSTRIES 
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HOUSAND USES 

in stock. See him today, or write for the 
name and address of the one nearest you. 

2221 Plomb Too] Company, Santa Fe Ave., 

Los Angeles 1 1 , California. 

Buy a War Bond Today 





Here Today - 

Gone Tomorrow 

To realize, as we do at Pressed Steel, the fast pace at 
which modern aviation and aviation production are 
changing is to make good our claim, "We are leaders in 
the procession in the Carburizing and Heat Treating 
field." 

Our engineers, metallurgists and chemists are constantly 
engaged in experiments which enable them not only to 
anticipate but to prescribe new trends and to blaze new 
trails in peacetime as well as wartime aviation. 

You will recognize the influence of the future in all P. S. 
Heat Treating and Carburizing equipment so essential 
to the aviation industry. You will find less weight in these 
products, making them more efficient, more economical 
and more easily installed. 


The Pressed Steel Company 

OF WILKES-BARRE. PENNSYLVANIA 


BRANCH OFFICES 
Broad St. Station Bldg.. Philadelphia 
312 Curtis Bldg.. Detroit; 606 Nicholas Bldg., Toledo 
ISIS Engineers Bldg.. Chicago; 51 E. 42nd St.. New York 
1005 Sterling Bldg.. Houston. Texas: ASM Accessories Ltd.. 19 Melinda St.. Toronto 


MCDONALD 


SHUT-OFF COCKS 
DRAIN COCKS 



DRAIN COCKS 



McDonald 

AIRCRAFT VALVES 
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SURFACE FACTS ABOUT METALS 


RUST!! 

Prevention or Removal 

In the Humid Months of Summer 
and Early Fall— the Rusty Season- 
the Rust Problem Becomes Acute 


Rust, especially during rainy, humid weather, often 
becomes so troublesome as to seriously interfere 
with the steady flow of production. Rust can disrupt 
the whole production line and cause serious bottle- 
necks unless steps are taken to prevent or remove 
it during fabrication. With ACP Deoxidines rust 
removal becomes a simple matter of routine. 

RUST REMOVAL 

There are types of Deoxidine adapted for use in 
large, continuous, mechanized productioniin power 
spray washers that remove both rust and oil. Other 
types are adapted to immersion processes that may 
be mechanized or manually operated to suit pro- 
duction needs. There are still other types for hand 
wiping processes to remove occasional light rust 
that otherwise would require slower and more 
laborious mechanical operations. 

These and other Deoxidines not only clean the 
metal — removing rust and destroying or inhibiting 
rust producers — they also properly condition it for 
painting. 



A-Spray types of Deoxidine are adapted to the cleaning 
and processing of large surfaces in quantity production . 


RUST PREVENTION 

Peroline, a combined chemical and 
oil, not only provides a thin oil coat- 
ing, effective in retarding rust, but 
unique in that it removes 
blushes of rust and marks from 
sweaty hands and destroys visible 
or invisible chemicals that would de- 
velop rust under conventional pre- 
ventive coatings. While the amount 
of rust removal with Peroline is 
limited, its ability to remove thin coatings will 
often eliminate a separate cleaning or salvaging 
operation. 

Today, Deoxidine, Peroline and other ACP Chemi- 
cals are aiding in the production of many war 



B — An immergion type of Deoxidine is well suited to the 
rapid cleaning of helmets with mechanised equipment. 

essentials. They are aiding in salvaging various items 
which, due to improper cleaning or lack of proper 
protection, have become rusted during fabrication 
and storage. They are helping to insure satisfactory 
finishes and are minimizing rejections in the pro- 
duction of many vital war supplies including Shells, 
Rockets, Ammunition Containers, Automotive 
Equipment (jeeps, tanks, trucks, etc.), Marine 
Equipment, Aircraft and Aircraft Parts, Signal 
Corps Equipment and hundreds of miscellaneous 
components. 

Further information on rust removal or prevention 
and Service Data Sheets on Deoxidine and Peroline 
may be obtained by addressing the American 
Chemical Paint Company, Ambler Penna 
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We at Simmons are proud of the fact that one of 
our jobs is producing a very important part for 
the renowned Curtiss Commando, the intricate 
Tail W heel Up and Down Latch, precision built to 
the highest standards of craftsmanship. 

Here Is one more striking example of the minutely 
palnitaking hydraulic production jobs that back 
up the precise engineering'and careful workman- 

To concerns poised to strike and strike hard for 
poitwar business, our hydraulic experience 
In the aviation field will be invaluable. 

Our engineers with many years ex- / 
perience In hydraulics, our employees / 
thoroughly trained in precision aircraft / 
work combined with our modern manu- / 
facturingfacilities.qualifyustoproduce _.v 
Intricate hydraulic aircraft equipment. C 
Ferhapi you have a postwar problem , 
involving hydraulics, if so, we would 
be more than glad to work with you. > s 


SIMMONS 

(?a. 

• ASHLAND, OHIO • 


LIBERTY 
AIRCRAFT 
MIRROR 

The pilots of thousands of Allied 
fighter planes, now in action over 
: widely scattered battle fronts, 
! getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means ' 
Liberty Aircraft Minors. 

Liberty Aircraft Mirrors are 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, imm ” 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ng from one plane to another gets 
miformly good vision at all times, 
n all planes. 

All Liberty Mirrors are now built 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

LIBBEY-OWENS-FORD BLASS COMPANY 


43S 


AVIATION 


October, 1944 


' -iU GENERAL "DRIVMATIC" 



DRILLS, COUNTERSINKS, FEEDS AND HEADS RIVETS 

IN ONE OPERATION 


The new General "DRIVMATIC" seems destined to 
revolutionize riveting practice. Performing four separate 
steps in one continuous cycle by depressing the foot 
switch once, the "DRIVMATIC" streamlines riveting 

With the work in position, pressure on the foot switch 
first causes the machine to drill a hole and countersink 
to a predetermined depth. Meanwhile, a rivet of the 
proper length for the stock thickness is fed to the rivet 
feed cup automatically. The drill retracts, and the buck- 
ing anvil and feed cup with rivet move in and center 


over the countersunk hole. The bucking ram moves 
down, seating the rivet in the hole, and locks in position. 


With the cycle complete, the rams retract, the foot switch 
is released, and the work piece is moved to the next 
position. 

Rivets are held in from 1 to 5 magazine tubes on the 
side of the upper arm, one tube for each length of rivet. 
The "DRIVMATIC" selects and feeds the correct length 
for each variation of stock thickness, automatically. All 
operations are electrically interlocked. 


Write for Complete Information 

GENERAL ENGINEERING COMPANY 

785 HERTEL AVENUE BUFFALO 7, N. Y. 

SINGLE, MULTIPLE AND AUTOMATIC MULTIPLE "RIVETERS • • SPECIAL MACHINERY 

WORK HANDLING EQUIPMENT 

at 
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PACK UP YOUR CASTINGS 

IN YOUR OLD KIT BAG- 




How can you be sure your t 

The only way to tell is by seei 
X-RAYS. It takes an interior view t 
castings. 

So bring your castings to the National Metal Congress. 

Take them to Booth D-314. See them fluoroscoped in 
KELEKET’s new conveyor cabinet built for continuous non- 
stop inspection. 

See you at the National Metal Congress. Don't forget 
your castings! 

P.S. Also preview the last word in industrial radiography 
— to be announced at the Show — Booth D-314. 
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One of the fatal mistakes the Nazis made in developing 
their army equipment was to underestimate the 
cold of the Russian winter. Motor lubricants, hose lines 
fuel and hydraulic connections, and other armam 
components had not been designed for that type of service, 
Likewise, our aircraft before we entered the war was 
equal to the very high altitudes at which many ae 
battles have been fought. 

There is only one sure way to determine the eff 
of extremes in temperature, pressure and humidity - 
properly engineered test chamber in which any 
weather from that of the tropics at sea level to the 
sphere _may be duplicated at will and in accordance wit 
close timing. 


KOLD-HOLD MANUFACTURING COMPANY 
442 NORTH GRAND AVENUE, LANSING 4, MICH 
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Draftsmen, Designers. 
Production Illustrators 

If you are an expert, or beginner, at 
making perspective drawings, you will 
welcome this very helpful 

HIGH-PERSPECTIVE SCALE 

l=s rzz=£z= l 

It eliminates all the fuss of laying-out 
and locating plans, picture-planes, van- 
ishing points, measuring points, viewing 
angles, etc. 

It is made of fine laminated plastic 
and accurately die printed on both 

An hour's practice with this scale in 
accordance with the simple, clear, and 
concise instructions provided with each 
scale, will very materially increase your 
perspective drawing speed. Draftsmen 
say it cuts their perspective drawing 
time 25 to 50 percent. 

Price $2.00 postpaid 

Remittance should accompany orders 
for one or two scales. If desired, orders 
for three or more scales will be billed. 

‘PERSPECTIVE SCALES" 

ROOM 1977. 50 CHURCH ST. 

NEW YORK 7. N. Y. 

KINDLY MENTION THIS MAGAZINE 


frfOi*7ctote'i- 

s pointing your 
J finger . . . this blowgun 
f gives the air where you 
want it, as you want it. 

A breeze or a blast! 
LIGHT and handy but 
built for tough service. 
Write C. A. Norgren 
Co., 220 Santa Fe Dr., 
Denver 9, Colorado 
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for Neu> Catalog 


^NGEL AIRCRAr-^ 
^EDALTi^ 

Escondido, California 
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One of the oldest establishments in the business 

Combination N.A.C.A. — Exhaust Rings 
Combination Speed — Exhaust Rings 
Streamline Exhaust Rings Speed Rings 

Exhaust Tubes Cowlings 

Cabin Heaters Flash Boilers 

Wheel Pants Fairings 

Cooling Deflectors Exhaust Elbows 

Spinners Cowl Stampings 

Exhaust sections Nose Shutters 

Streamlines Armor Plating 







LARK 

•■c7tnr& 

respond readily to 
changing conditions 

CLARK products have been 
tempered in the school of experi- 
ence. Their worthiness and flexibility 
have fitted them for the tremendous 
tasks of war. 

Those who use them day after day 
have learned to look upon them as a 
true friend — one willing to do a little 
more a little longer. Good tools, 
rugged and ready. 

Write for particulars. 

drills • grinders • sanders 


JAS. CLARK, JR. ELECTRIC CO. 

612 BERGMAN ST., EOUISVILLE, KY. 


HOW TO HANDLE 

AVIATION ENGINES 



Handle the engine ONCE . . . KRANE 
KAR lifts, transports, and^positions the en- 

into the plane. Handles loads at sides as 

well as the front. 2\, 5, and 10 Ton Cap. 
Among the Users 

Curtiss-Wright, Boeing, Bell, Republic, 
.Consolidated, Lockheed, Douglas, Grum- 


Send for literature 



“Since it’s so tough to get wait- 
ers nowadays, the management 
furnishes a copy of true while 
you wait." (One of the great 
family of Fawcett Publications.) 
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JUST PUBLISHED BY McGRAW-HILL 



DEWEY 

An American of This Century 

by STANLEY WALKER 


CONTENTS 

1. He Fears the Face of No 
Man 

2. Thirteen Years 

3. The Beginnings 

4. Young Man in New York 

5. Mr. Medalie Finds a 
Champion 

6. Special Prosecutor 

7. The Liberation of a City 

8. The Honest Blacksmith 

9. Mr. District Attorney 

10. The Forlorn Hope 

11. Defeat in Philadelphia 

12. Interlude 

13. Landslide 

14. The New Broom 

15. Wards of the State 

16. Workmen’s Compensation 

17. New York’s Farmers 

18. The State Police 

19. The O’Connell Dynasty 

20. Life at Pawling 

21. The Governor’s Wife 

22. The Case Against Mr. 
Dewey 

23. Mostly Personal 


A full-length, authoritative, highly readable study of 
the Republican candidate, written by a veteran news- 
paperman. Here is the amazing record of the G. O. P.’s 
fighting standard-bearer . . . here are his principles and 
beliefs . . . here we see him at work and at play, in 
struggle and triumph. Supplemented by 45,000 words 
of excerpts from Dewey’s major speeches and state- 
ments. $2.50. 



1 

Really know 


this 

330 W. 42nd St., N.w York 18 

candidate 

pr'o nd ,r''n h n b t°nr r C '^ “‘’Tl-'SLi 0 ^ ;° n ._° n *£ 




□ Walker s Dewey, An American a» This Century, $2.50 


„ 



EXAMINATION 

C, and Slate 

COUPON 




' 
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Now ACCURATE 

faster than thought . 



REFLEX TORQUING 

. . WITH THIS NEW WRENCH, 
accurate torquing becomes fast and au- 
tomatic. When the exact "set" torque is 
reached, the SENSORY Mechanism sends 
three simultaneous nerve impulses to the 
operator's muscular control center, in- 
stantly releasing the tension by reflex 
action. Recorded through three channels— 
sight, sound and feeling — all three at once 
—or by any one of them individually, au- 
tomatic reflex torquing is obtainable under 
every working condition, in spite of lack 
of visibility, factory din, physical handi- 
caps (deaf, blind or maimed), or degree of 

This new Sensory feature is built into 
standard STURTEVANT Permanently Ac- 
curate Torque Wrenches— the indestruct- 
able torque measuring wrench universally 
used for production, inspection and wher 
ever torque must be accurately gauged. 
Controlled by reflex-action it speeds up 
production while maintaining accuracy of 
torquing far beyond that possible with any 
other fast-operating production wrench. 

On a field test in large engine builders pro- 
duction line first test wrench still dead ac- 
curate after 379, 447 deflections — no re 
pairs, no resettings, no adjustments and 
still operating. 

Write 


pa / 5TurTevan7 Icq 
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TANNEWITZ 


FRICTIONAL 
SAWING 

H,CH SPEED BAND SAWS 


Is Revolutionizing 
the Cutting of 


SHEET STEEL 


Non-Ferrous Materials 

(Formed or Flat) 


and even Heat-Treated 
steel up to I" thick 


Everywhere you'll find TANNEWITZ HIGH SPEED BAND SAWS cutting 
various metals in half the time or less than was formerly required by other 
methods. Millions of teeth per minute generate sufficient frictional heat 
to make the cutting extremely fast, smooth and convenient. Exceptionally 
strong, perfectly balanced wheels, hydraulic brakes which are auto- 
matically applied in case of sawblade breakage, and many other features 
designed specifically for high speed operation make these machines 
vibrationless in operation, perfectly safe and trouble-free. By all means 
get acquainted with them. Write NOW for “HIGH SPEED METAL CUT- 
TING BAND SAW BULLETIN." 


OTHER BULLETINS worth writing for: 

"SINGLE AND VARIABLE SPEED BAND SAWS FOR FOUNDRY 
USE," "BAND SAWS FOR DI-SAWING, FILING and POLISHING" 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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HIGHER AND FASTER with FEDDERS 


WELDON 

/tin&uift 

FLUID METERING 

PUMPS 


• Because of its unfailing performance at 
extreme temperatures, the WELDON Pro- 
peller Anti-Icing Pump illustrated above 
has been granted "Yellow Dot” approval 
according to Army Air Corps specifications. 
WELDON electrically driven pumps have 
proved their dependability also for car- 
buretor and windshield anti-icing and for 
delivery of aircraft cabin heater fuel. 
Write for data on Engineering, Pressure 
Ranges, Engine Driven Pumps and Special 
Pump requirements. 



lines al Mercury wiih 
clock-like precision, due 
to Mercury" know how" 
acquired in 24 years 
of building airplanes 
and airplane parts. 


Mercury Aircraft Inc. 

AIRCRAFT SURFACES • FUEL TANKS 
PARTS • ACCESSORIES 
AT r Uto GlaMc of Aviation 
HAMMONDSPORT /■ NEW YORK 



WE supply protection and 
cabinets to meet U. S. Bureau of 
Standards requirements. Plans 
and Specifications on request. 
WRITE FOR BAR-RAY 
CATALOG A-4 



BAR-RAT PRODUCTS, INC. 

Office and Mill: 

209 25th STREET, BROOKLYN 32, N. Y. 


AVIATION, October, 1944 


A-P KWIK-ACTION 
GASOLINE SELECTOR VALVE 



nuTomflTic products compfinY 

2484 North Thirty-Second Street • . Milwaukee 10, Wisconsin 


Here’s a great little weight-saver and 
space-saver that offers operating advan 
tages as well to your fuel system control 
A BALANCED valve, single seated, com 
pact in size and shape, lightweight, it pro 
vides the benefit of new KWIK-ACTION, 
tight closing, and is not affected by pres- 
sures in either direction of flow. 

Only one of many A-P developments in 
DEPENDABLE Aircraft Controls, the KWIK- 
ACTION Gasoline Selector Valve is avail- 
able now in the hand-op- 
erated 3-inlet type with 
one outlet. This can be 
adapted to many varia- 
tions, in similar compact 
shape, with up to 7 inlets. 
Rated at 25 lbs. pressure, 
265 g.p.m. flow, pressure 
drop at 2", through 1” 
pipe. 

Put this new A-P KWIK- 
ACTION Valve into your 
new fuel system plans! 
You'll find it a profitable 
choice. Write for complete catalog 
on A-P Hydraulic Aircraft Valves 
and Control Devices. 
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AVIATION 


AIRCRAFT 
TURNBUCKLES 

to meet _ 

AN” STANDARDS W> 

Precision mode by new 
production methods, re- 
sulting in substantial sav- 
n critical material 
, and machine time. 

•oiloble in a range of sixes. 

RELIABLE 

ELECTRIC COMPANY 




Built For Heavy 
Production Service 

hggsh 

^1P 

ONE of a COMPLETE LINE 





S 
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Men like PCA's Peterson 
Appreciate STARRETT TOOLS 

Now on its eighteenth year of service to America, 
Pennsylvania-Central Airlines’ experienced men appre- 
ciate the quality and dependability of Starrett Precision 
Measuring Tools, — Micrometers, Vernier Gages, Dial 
Gages and the like — tools that inspire the confidence 
to do critically important work swiftly, accurately and 



...tobuilda BOMBER 


Airplane structural specifications call for a multitude of pipe and 
tube bending operations in which Swan Specializes: among them 
engine ring mounts, landing gear forks, exhaust manifolds, car- 
buretor insert tubes, directional finding loops, oil lines and 



effected savings in time and money for an impressive list of 



BENDING IS OUR BUSINESS 
SWAN ENGINEERING COMPANY, 
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what’s going to happen in ■^/fviation ? 


Will we go back to the handful of military planes we had in 1940? 


Can we conduct tomorrow’s air commerce with less than 500 transport planes 



nthusiasm of three million, keen, 
en to evaporate without effect on 


^mobiles because we didn't have the 
Wing roads because we hadn't the 
a five-billion dollar industry would 

I be “stalemated" because airplanes 
big to park in our garages-or be- 
se it's too hard to learn to fly them? 


What do you think? 




and of ils rich co 


"/ and Aviation 








McGRAW-HILL PUBLISHING COMPANY, INC. 

330 West 42nd Street New York IS, N. Y. 
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Otte TPefctetdaUe Sowicc 

For ALL of Your 


aerial maps - - 

How to make them 

aerial photographs - - 

How to interpret them 

photogrammetric equipment - - 

How to operate it 
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IN WAR AND IN PEACE 


In war and in peace Hartzell props have served 
America's flyers (and those of her Allies!) 
since the days of the 1916 flying crate. Today 
they represent the engineering experience of 
28 years and the proved dependability of a 
maker who has never — not once — been known 
to put anything but the best, in design, mate- 
rials and craftsmanship, into an airplane pro- 
peller. The Hartzell trademark on the prop you 
use is a real stamp of approval. Where you 
find it, you find a good prop. 




ADAPTABLE and DEPENDABLE 


RESISTORS 


Adaptability and depend- 
ability of resistors assume 
primary importance in the 
assembly of large rheostat 
control units. The wide 
range of resistance values 
and capacities that can be 
built up from the Ward 
Leonard line is limitless. 
The many types and 


mounting arrangements 
permit the meeting of load 
requirements in minimum 
space. Whatever your re- 
quirements you will find a 
Ward Leonard Resistor 
that exactly meets your 
conditions. Send for Bul- 
letins. 


WARD LEONARD 

RELAYS • RESISTORS . RHEOSTATS 

>1 fa device* dace lift 

H STREET, MOUNT VERNON, N. V. 
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But his skill must be fortified by tools that make 
possible speedy, efficient and dependable performance. 
Williams tools! Never failing, they live up to a repu- 
tation established in over sixty years of tool making. 



DROP-FORGINGS & DROP-FORGED TOOLS 


Lms&R 

PACKING & RUBBER CO. 

STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 3S. PENNA. 

PIONEER MANUFACTURERS OF 
SYNTHETIC PACKING RINGS 


ATI OX. October 
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All in the 
DAY’S WORK 

AT 

MERZ 

Paraphrasing the old adage — if you want a job 
well done, ask an experienced man to do it for you! 

This company is experienced in designing and 
manufacturing the widest variety of gages, tools 
and fixtures, special and "pilot model" machines 
and parts for war, commerce and industry. Our 
equipment is as new as the market affords, our 
facilities are thoroughly modern in every respect. 



and our craftsmen are among the most skilled in 
the business. 

If it is made of metal, Merz can design and 
make it for you. 

Standard plug and ring gages shipped from 
stock. Send for literature "Four Spheres of Serv- 
ice” which gives complete information. 


a/I PD 7 Swzweerctta fiAmgaetu 

1T1 El IV £l ■mn il l.lllMai l ll l'H 



AUTOMATIC CONTROLS 

. . . bearing this trademark belong to a large and 
widely-used line of Automatic Temperature, Pressure, 
and Flow Controls. Many years of successful operation 
in serving domestic, commercial, and industrial users 
have given General Controls a thorough knowledge of 
field problems and the engineering skill to solve them. 
This experience is available to you in helping you 
analyze your particular problem and recommending 
the Automatic Controls to fit your specific needs. 

For complete specifications on GENERAL CONTROLS' 


GENERAL 

801 ALLEN AVENUE 

BRANCHES: Atlanta, Bo.ton, 
Denver, .Chicago, t 



CONTROLS 


GLENDALE 1, CALIF. 

Philadelphia, San FranclKO, 
land, Detroit, Dallas 




A new, quicker, more reliable method for 
sealing all sizes of tubing. Made to engi- 
neered patterns with fiber disc and special 
quality adhesive. Easy and quick to apply. 
Can be removed in an instant, no residue. 
Write for samples and price lists of 
Amo Tube Seals and Industrial Tapes 

ARNO ADHESIVE TAPES, Inc. 

MICHIGAN CITY, INDIANA 
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% Udylite Metal Finishing Supplies are 
the finest available— dependable, effi- 
cient, carefully tested and approved in 
our own laboratories under actual plant 
conditions before they are offered to 
you. 

When you buy Udylite supplies you buy 
a share in one of the finest staffs of 
engineers and electrochemists in the 
country. These men know metal finish- 
ing from A to Z and their combined 
“know-how” is at your service to solve 
any finishing problems you may have. 
They’ll not only put you right but they’ll 
keep you that way by constant check 
and control if you wish. There, is some- 
thing money cannot buy. It’s Udylite's 
plus value at no extra cost. 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin " Single-Release ” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 


"SINGLE- 

RELEASE” 

Harness 


UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 
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★ 

The SUPERFORTRESS— fastest of 
Bombers — is a dramatic example 
of America's ability to out-de- 
sign, out-produce, and out-fight 
the enemy. Vital parts of the B-29 
are being made better and faster 
with Niagara Presses and Shears. 
The complete range of sizes and 
capacities provides the most pro- 
ductive and economical machines 
for shearing, blanking and form- 
ing operations. 

Write for Bulletins. 

Buy 

U. S. War Bonds 


NIAGARA MACHINE & 
TOOL WORKS 



THE PLANE 

FOR YOU J 

AND YOURS 

- TOMOPPOW TT: 

J* 

jf 5 
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How to 

install 
use 

maintain 
test 
repair 

AIRCRAFT 

INSTRUMENTS 

By George Ellis Irvin 




light TO DRIVE BY 
light TO FLY BY 



TUNG-SOL 

AIRCRAFT LAMPS 
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. . . and Up Hangar Rental Space 
Threefold with 

SCOTT HANGAR SPACE SAVERS 

Scott (patented) Hangar Space Savers not only in- 
crease storage capacity but also simplify hangar "traffic." 
Ships are readily loaded by use of ramp bar, without 
strain on struts or spars. The stacked ships are com- 
pletely stable, quickly moved into position for delivery 
to the field. Special gas caps available to prevent gas 
leakage on ships with wing tanks — other types involve 
no leakage problem. Scott Hangar Space Savers con- 
sist of two wheel bowls and nose cradle, sturdily con- 
structed with large, ball-bearing casters. Can be used on 
all types of personal aircraft. Prompt delivery from your 
Scott distributor. 



JIOWNSKIN 

fjdef 


A colorful folder showing 
how the Chrysler Corporation of Canada 
Ltd., protects their engines for export ship- 
ping has now been prepared. It tells the 
story of their use of A- 19 Brownslan Griz- 
zlybear to lick the problem of corrosion 
on overseas shipments. 


Angier Corporation 
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SMOOTH FINISH- 



Smooth. Flight! 

Battle damaged steel and dural “props” of 
speedy war birds are refinished faster, better, 
with the rubber-cushioned action of Brightboy 
abrasives. The reduction of pit marks and burrs 
before recoating and repainting is a vital step. 

Brightboy’s action cushions the abrasive, in- 
sures controlled precision finishing. In one op- 
eration, Brightboy eliminates the production 
steps between the grind and the buff and fre- 
quently achieves the final polish. 

Somewhere on your production schedule, you 
have a spot where Brightboy can save time, 
improve product quality. Acquaint yourself 
with what, Brightboy can do. Get in touch with 
us or your dealer for Brightboy literature, cata- 
log and prices. Brightboy field men and dealer 
representatives are at your service. 



AVIATION, October, 1944 



GROOMED FOR 
TOUGH MISSIONS 


• Upstairs, when the going gets tough, depend on 
Kester Cored Solders to stand the gaff. Heat, cold, 
vibration, shock, bending — none of these affect a 
Kester soldering job. That’s because Kester alloys 
and fluxes are free from impurities which cause sol- 
dering failures. Fluxes are scientifically compounded 
and self-contained in the core of the solder. Alloy and 
flux, in perfect balance, are applied in one simple 
operation— assuring a tight, clean, permanent union. 

• Use Kester Acid-Core Solder for all general appli- 
cations; Kester Rosin-Core Solder for electrical work. 
Both are available in a wide range of core and strand 


• If you are uncertain which Kester Solder combi- 
nation is right for your shop operations, consult Kester 
engineers. There is no obligation. 
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A 


Strictly an air 
magazine . . . 


Devoted wholly and exclusively to serving tl 
cialized needs of the air carrier and allied in 
concerned with the progress of air transport 
Each month an adequate, seasoned editork 
appraises and presents the significant trcni 
developments of America's swiftest-gr 
public carrier. In it 
become the st 


100% Paid Circulation in 


less than a 

10,000 paid subscribers 
expanding world of a 
at $5. a year. Eloqut 
such specialized infor 
operations 




Another McGrow- I 
aeronautical I 


Air Transport, with At 
pletes an intensive, ad 
interests. Aviation (7 
needs for administrat 
formation. Aviation 
interpretation of a! 
news development! 


coverage of all aviation 
's oldest) serves the basic 


McGraw-Hill F 
330 West 42d S 


4C2 
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How to fly safely 


Practical rules lor any pilot who wants to 
become a " million miler” 



SAFETY 
AFTER SOLO 







SAVING AMERICA 
TIME AND EFFORT 

To DEVELOP and use ways and means for 
saving time and effort is a typical American 
trait. Railway Express, with its fast trains 
coordinated with super-swift Air Express 
planes, is a time and effort-saving shipping 
service, unique in world transportation. 
These facilities, today, are being utilized 
to the utmost in meeting the fast trans- 
portation needs of government, industry 
and the public. 



You can help Express continue to carry 
its share of today’s enormous shipping 
load — and help yourself, too — by doing 
three simple things : Pack your shipments 
securely . . . address them clearly . . . get 
them off early. Out of our experience, we 
know “A shipment started right is half- 
way there." 


This precision 
gage serves 

ALL THREE 

purposes! 


mm 



LABORATORY 


COMTORPLUG 







meat is readily available. Ia- 
Request Bulletin 29 

THE COMTOR CO. 


PRECISION 


...IN WAR" 


AS IN PEACE 



F or over 30 years. Eureka has been 
building electric motors to the highest standards of crafts- 
manship and precision. Today, control motors such as 
this* are used on the fighting planes of the United Nations. 
Tomorrow, they will help to broaden the skyways of peace. 


EUREKA 

VACUUM CLEANER COMPANY, DETROIT 2, MICHIGAN 
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J- ot 9/i<yi£ 

UTICA Pliers and Adjustable Wrenches 

good mechanics know they stand up un- 
der long, hard usage. Sold only through 
our distributors who are assured now as 

always of our full support Send for 

Aviation Bulletin No. 41. 

BUY MORE WAR BONDS NOW! 


UTICA DROP FORGE & TOOL 

CORPORATION 
UTICA, NEW YORK 



RELY ON TUTHILL 

FOR DEPENDABLE PERFORMANCE 




Irvington Seamless 


Bias Varnished Cambric Tape 


Introduced by Irvington shortly after the turn of the 
century, the development of Seamless Bias Cambric Tape 
made possible— 


• . . The elimination of air pockets caused by the coning effect of taping 
a conductor at an angle with straight cut tape 
. . . Tho saving of time and material by ending cutting waste. 
Improvements in manufacturing technique and varnish 
formulation have earned continuing recognition of 
Irvington Seamless Bias Varnished Cambric Tape as a 
leader in its field. Laboratory and field performances 
repeatedly attest to its uniformity, workability, stable 
low power factor and resistance to deterioration. Through 
studied, careful preparation of the base cloth, smooth 
surfaces, unusual flexibility and tearing strength are 
assured, without sacrifice of electrical properties. And, 
although offering ample elongation, Irvington Seamless 
Bias Varnished Cambric Tape, after stretching, retains 
70 percent, or more, of its original high dielectric 
strength, regardless of thickness, finish, or color. 

For detailed technical data, write for catalog "Irvington 
Varnished Insulations" and supplementary information. 
Address Dept. 52. 


IRVINGTON PRODUCTS: Varnished Fabrics and Papers; Slot Insulation; 

Flexible Varnished Tubings and Saturated Sleevings; Extruded Plastic 


Irvington Varnish & 
Insulator Company 


Irvington II, New Jersey, U. S. A. 

Flams at Irvington, N. J., and Hamilton 
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Where To Buy 

NEW EQUIPMENT— ACCESSORIES — MATERIALS — SUPPLIES 



NOW ... 

A Heavy-Duty 
Bench-type Engraving 
and Marking Machine . . . 
The PANTO Model UE-3 


» Writ, lor n.» Catalog 

H. P. PREIS ENGRAVING MACHINE CO. 


»»TITANINE> 

TITANINE INC. UNION, N. J. 



PLASTICLEAR CLEANER 




L. W. FERDINAND & CO. IF 


Specializes 


Soders, 
Fluxes, Welding 
Brazing Compounds 
SILVER SODERS & FLUXES 
L. B. ALLEN CO., INC. 



r«e V n| fi ?s d > u«? er * — ^ ° ^ 

Alrcrett D-ilqninqi, Ceble Splicer, llqht' Weight Ski, 


LJ»-, caU uu^ 
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MANHATTAN RUBBER 

MOLDED 
AIRCRAFT PARTS 

ite vibration, seal joints, 
~ r X "*■ protect men and equipment 

To isolate vibration, seal joints and pro- 
tect men and equipment on aircraft, 
MANHATTAN developed specially engi- 
neered molded rubber parts from natural 
and synthetic rubbers. Motor Mounts, Dia- 
phragms, Sealing Rings, Packings, Gas- 
kets, Grommets, Ignition Parts, Bumpers, 
Brake Cylinder Cups and Boots, Cylinder 
Air Deflectors, Non-Slip Matting are some 
of the MANHATTAN Rubber Products 
on aircraft. Other MANHATTAN Rubber 
Products speed fabrication. They include: 

Conveyor Belt 
Other rubber 

plant maintenance 

MANHATTAN 







S&utda^d Pcvitd, 


I 7 I 5K NINETEENTH AVE., ROCKFORD. ILL. 
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Aviations Market Place 

CLASSIFIED ADVERTISING 
USED PLANES, ENGINES AND PARTS FOR SALE. TRADE OR RATES: UNDISPLAYED, 10 cents a word, minimum $2.00 (Posi- 

0P A ERAT0RS E ETC L SERV ' CES ° F DISTRI8UTORS ' HXW BASE fion Wanted: /, the undispl.yed rate: bos number count, a, 
(Sale, and Serviei— Storage— Repairing-Chartar-Aerial Tow- 10 words - ) DISPLAYED * 7 25 P er inch - Contract rate, on request, 
ar Exhibition, — Special Instruction) 


r ADVERTISEMENTS received by October 2 


e within space limitations 
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New Dead Reckoning 


. . .AUTHENTIC 

OUTSTANDING . 

AUTHORITA- Equipment 

TIVE For Defense of Land, Sea < 


ENCYCLOPEDIC 
AVIATION DICTIONARY 

by CHARLES A. ZWENG 


contribution to aviation. This splendid 
h gold lettering. 

Price only Si.OO postpaid o 


: TRANSPORT 


s&xsrsms.’hss^sa &ttus 

— 

StMBfKHP*** 

no by Wcem, & Zwene 4.00 

It NAVIGATION COMPUTER. 7.50 

. STEVENS COMPUTER 35.00 

Celestial Air Navigation Training 
Write for Information 


no 'appendix. 54.00 postpaid or C. O. D. 

PAN AMERICAN NAVIGATION SERVICE DEPT.-M 

Ventura Blvd., N. Hollywood, Calif. 


DISTRIBUTION CENTERS 


For Immediate Handling of 
Vour Orders for Aircraft Supplies 
and Engine Parts 


AVIATION 

SCHOOLS 


AERONAUTICAL i 
ENGINEERING j 

r v € T“ 

ss^ZiSrsit ssr snzsrs: i 


INDIANA TECHNICAL COLLEGE 


DURABLE AND ACCURATE 

I s 

II? 


Smetal GAGES 

McGrath St. Paul wire and sheet | 

metal gages are hardened steel 

with black finish, and held to p 
within a tolerance of 3/10,000 E 
inches. Gage numbers and deci- t 

malequivalentsarcclearlystampcd. | 

< Available for immediate delivery* 
AMERICAN WIRE GAGE, Stan- 
dard for non-ferrous metals. 
BIRMINGHAM WIRE GAGE, 
for iron wire, hot and cold rolled 

steel and sheet metal. *■ ■' 

U. S. STANDARD 
GAGE, for sheet and 
plate iron, (also . 
comes in rectangu- — ^=^1 
lar shape). | ' • *1 , 

Write lor the new McGrath St. Pant Tool j 
catalog illustrating Vernier -CalrtmHmht I 
Cages, Micrometers, etc. Address Room 210. | 

McGRATH ST. PAUL CO. j 

5th and Wacouta Sts. Sc. Paul 1, Minn. | 



BROTHERS 


changed 
your 

Let us know so that w« can keep copies of J 
Aviation coming promptly. 


>1 nml-Un Bore.. AtUlloi 
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A II V E II T I S i: II S I \ 


THIS ISSUE 




Craftlnt Mfg. 


Aeroplane Co^ ^ 








Rat-Ray Product*, loc 
R.-cu Mfg C. 
Hartleit-Ha^warc Q ■ 

Bay Slat* Ablative Prod-atrt C 




Retd; r Aviation. Paclbc Di 
Bandit ^Redic Corp - . 

Riaci and Decker Electric C 
Blanchard Machine Co . The 
Belton Mlg Co . The 
Booth ^Pelt Corr.pany 

Brlgga A Straiten Corp 




General Tire ai 
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take A look at the center corners 
of the Phillips Recess above - and 
get a picture of some real screw 

THESE corners aren’t square! 
They’re rounded into a series of 
16 flat planes. It's these flat planes 
that bold drivers in the Phillips 
Recess so well. 

then notice how the 4 wings and 
the 16 flat planes are angled. It’s 
the scientifically determined de- 
gree of these angles that elimi- 
nates fumbling starts . . . makes it 
possible to use full turning power 
. . . makes it hard to burr Phillips 
Head Screws, and reduces wear 
on Phillips Bits and Drivers. 


for another instance of Phillips 
engineering ingenuity, note the 
depth of the Phillips Recess. It's 
not too deep . . . not too shallow. 
It’s just the right depth to give 
Phillips Recessed Head Screws 
the strength to stand up under 
the heaviest driving pressures. 
Just the right depth to give maxi- 
mum turning power with a mini- 
mum of effort ... to keep drivers 
in proper alignment with screws! 
costless) Switch to screws with 
the scientifically engineered Phil- 
lips Recess — they cost less be- 
cause they help you produce 
more! Available in any head 
style, type, or size. 


TO MAKE WARTIME 
QUOTAS AND 
PEACETIME PROFITS 


automatically centers in the 
Phillips Recess ... fits snugly. 
Fumbling, wobbly starts, slant 


ivmg is 





fully utilized. 

up uniformly tight, with- 
burring or breaking of 
ew heads. The job is 



ung power 



Magnesium saves weight 
in the world's fastest fighter 


IN THE P-51 MUSTANG: 


There are several reasons why the North American P-51 
Mustang is the fastest of all fighters . . . why it has such 
a broad range . . . and a ceiling oi more than IVz miles: 
ingenuity of design; precise accuracy of parts; skill of 
assembly; and the thorough testing and wise selection 
of materials. 

One of these materials is magnesium. Durable, strong 
Bowmetal Magnesium Alloys, the lightest of all struc- 
tural metals, contribute substantially to the performance 
of the P-51, just as they make possible greater speeds 
and efficiencies in other types of aircraft. 


Dowmetal Magnesium Alloys are being 
utilized in ever-increasing volume in many 
branches of industry . . . wherever metal 
is to be put in motion ... in transportation ... in the moving parts of 
machinery ... in hand- and power-operated equipment, tools and appli- 
ances. To help you put magnesium to work, Dow maintains complete shop, 
mill and foundry facilities for the fabrication of parts and assemblies, in 
large, small or experimental lots. And Dow offers, too, the benefits of 
experience and knowledge afforded solely by magnesium's pioneer producer 
and fabricator. 
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IN AIRLINE GROUND STATION EQUIPMENT 



Great Flexibility . . . Exceptional Sturdiness . . . 
Complete Tropicalization 

Bendix Radio* — center of radio research and production for the aviation industry — 
has now turned its broad experience and extensive facilities to the production of 
the finest of ground station equipment — and here is one result: a new, unit-type 
installation providing an unlimited number of operating channels in the frequency 
range of 200-42 5 kc. and 2.5 to 20 me. . . . with sufficient power supply capacity 
to permit simultaneous operation of 2 radio telephone, 1 radio telephone and 
2 telegraph, or 3 telegraph channels . . . and designed to allow quick installation 
of additional RF channels as traffic loads increase. 

Constructed to the quality requirements which have made the products of Bendix 
Radio the Standard of the Aviation Industry, this equipment has hermetically 
sealed transformers for tropical use, and is studded throughout with other features 
to assure peak performance under all conditions. As a further guarantee of reliabil- 
ity, special attention has been given to adequate overload protection, and improved 
electrical design assures the effective reduction of Harmonic Radiation to a minimum. 


The MS-97 Remote Control Unit, built to 
individual requirements, provides a method 
of installing control equipment in a manner 
which will place all the equipment in loca- 
tions readily accessible to the operator. 
The compact low structure of this unit 
permits it to be installed in such a way that 
the operator may have a full unobstructed 
view in all directions. 


Model TG 14 
2500 WATT 


(Typical basic installation for operation on 2.5 
to 20 megacycles, including: one MP-36 A 
three phase rectifier ; two MT-92 A modulator 
units ; six MT-90 A high frequency RF units — 
all encased in steel cabinets with forced draft 
ventilation. ) 


Information as to dimensions, weight, construction, electrical characteristics and 

easy-service features will be sent promptly on request. *trade-mark of bendix aviation corporation 


RADIO DIVISION 

BENDIX AVIATION CORPORATION BALTIMORE 4, MARYLAND 

FOR THE AVIATION 


STANDARD 


INDUSTRY 



